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Microscopical Life in the Phipps Conservatory Tanks, 


Allegheny. 
By JAMES H. LOGAN, 
ALLEGHENY, PA. 
WITH FRONTISPIECE. 


[Read by Dr. W. H. Holland for the author before the Iron City Micro- 
scopical Society, Dec. 13, 1894.] 


The donor of Allegheny’s greenhouse little thought 
when establishing it how fine a treat was being provided 
for those who delight in searching out the wonders of 
microscopical life. In the large collection of plants, both 
learned and unlearned may find much to admire and in- 
struct. 

We are, however, now concerned with the tanks, 
wherein exist an invisible flora and fauna equal in inter- 
est and wonder to the larger ones which appeal to the 
naked eye. Here, absence of violent agitation in the 
water, together with abundant food and warmth, supply 
the necessary conditions for the growth and develop- 
ment of numerous animalcules and microscopic plants. 

There are three sources to which the presence of all 
these forms may be referred. 

First, we have the river water which traversing the 
mains and pipes carries along some of these organisms 
or their eggs. Few and scattered though these be, they 
increase prodigiously when placed amid favorable sur- 
roundings. As most of these multiply by binary sub- 
division, it is easy to see how in the course of not many 
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days a single individual may grow into millions and bil- 
lions. Such water generally has a peculiar odor which 
makes one hesitate to drink it. Obviously, it would be 
a great mistake to take this water as a sample of that 
which we drink. 

In the second place, earth and plants put into the tanks 
contain many eggs of various kinds which likewise soon 
develop and increase largely. 

Thirdly, there is the external air always full of dust 
and germs. Currents of air entering the Conservatory 
through the smallest crevices or openings bring in many 
germs, which fall into the tanks and there develop. Tyn- 
dall’s illustration of floating matter in the air is familiar 
to many. Indeed, in view of this, the wonder seems to 
be that animalcules are not far more numerous than we 
find them. It must be borne in mind, though, that all of 
them have many enemies to check their too rapid increase 
or are often placed where conditions do not favor them. 

It now remains to treat in detail some few of the 
many interesting objects to be found in these tanks. 

On the under side of the leaves, or on the stems of 
pond lilies, snail eggs are common. These are very 
transparent and provide one of the best means for watch- 
ing the development of the snail. In fresh-laid eggs 
we see a little dark colored spot on the central part of 
each ege. Next we observe a division or segmentation 
of this small mass, and thereafter it gradually increases 
in bulk and different organs come into view. Finally, 
we have a fully formed snail, shell and all, almost com- 
pletely filling the egg. Then the animal by tugging and 
pushing makes a rent in the thin egg case, and, emerg- 
ing, immediately crawls about in search of food. Snails 
it may be added, destroy large numbers of microscopical 
forms. One may observe the track of a snail on the 
under side of leaves or on the sides of glass jars. It is 
very much like that left by the scythe of amower. The 
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eggs may be found in the tanks at all seasons, even in 
the winter. 

Of Nais worms there appear to be quite a number of 
species. They may be seen projecting from their tubes 
in the mud and swaying from side to side with a grace- 
ful undulating motion. They are easily alarmed and 
instantly vanish within their tubes when one attempts to 
catch them. They vary in length from + inch to 2 inch- 
es. Some are blood-red, others light brown or colorless. 
Certain kinds creep along the stems of water plants, or 
in the slime swallowing great mouthfuls of confervaceex, 
andthe animalcules entangled therein. One species has 
a probosis very much like an elephant’s. Another is 
transparent, but covered with round red spots, present- 
ing an appearance strikingly like that of calico so orna- 
mented. 

Planarian worms are apt to be found in every gather- 
ing. Many species are round, some broad and flat, others 
longer. The black spots commonly observed in the head 
and referred to as eye-spots, seem to the writer to be 
nervous ganglia. These worms have cilia, like infusorians, 
but their very rapid motion causes them to be invisible. 

A very peculiar worm of this family was found last 
August, and appears to bea Catenula. A drawing of the 
same is submitted. (Fig. 1.) The first individual seen 
had seven segments, each a complete worm just ready 
to separate. It moved through the water with an easy 
eliding motion bending from side to side in its course. 
On the hinder segment fine straight cilia were very plain; 
but only indications of them were present elsewhere. 
Being kept for observation, this individual the next day 
had separated into two parts, one of three and the other 
of four segments. Although watched for nearly a week 
that of four segments swam around freely, but did not 
again divide. It was then lost. 

Once, an infusorian, an Urostyla, in darting hither and 
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thither as is its usual habit came near a worm of one 
segment. With a suddenness that was unexpected, the 
worm bent its head, darted forward, two large flaps at 
- the mouth opened out and the Urostyla was gulped down. 
The curious part of it, however, was that within a few 
seconds after entering the stomach of the worm the Ur- 
ostyla dissolved away. Without witnessing the actual 
capture of its prey, it could not be told upon what this 
worm fed, as the contents of the stomach were an undis- 
tinguishable mass. Generally animalcules which are cap- 
tured by others remain for a considerable time before 
being dissolved by the digestive fluids. 

What the round object in the head represents, I have 
not been able to ascertain. It has a bright center and 
dark border as the drawing represents it. 

Great voracity is characteristic of these worms. Some 
have been observed swallowing numerous sand grains 
with the vegetable matter constituting their ordinary 
food. 

The crustacea are well represented in these tanks at 
nearly all times by such genera as Daphnia, Cyclops, 
Cyhris and others. All of these are ravenous feeders 
much to the discomfiture of the microscopist whose 
choisest specimens they cause to disappear. 

Zoophytes have an example in the beautiful Plumatella 
repens, often covering the sides of tanks or the under 
side of leaves with a network of branching tubes to the 
extent of several inches. They are easily discerned by 
the unaided eye, but it is difficult to detach the tubes 
without injuring the animals within. 

Hydra fusca and Hydra viridis representing the Celen- 
terata appear in the same situations and also attached 
to various water plants. While plentiful at times, there 
are occasions when none at all can be found. A_ prac- 
tised eye easily finds them without a magnifier. They 
feed upon water-fleas, Nais worms, and indeed, any kind 
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of animalcule heedless enough to come in contact with 
their tentacles. Hydra is sometimes observed, stub- 
bornly holding on to a Nais worm larger than itself, 
and the spectacle is entertaining as well as exciting. 
Usually the Hydra conquers. 

Of genera included under the Rhizopoda, quite a num- 
ber are found. Arcella and Difflugia are not infrequent, 
but seldom appear in large numbers. Difflugia urceolata 
and spiralis (Leidy), have been found, and several of 
the last species appeared in pairs joined mouth to mouth 
just as he describes and figures them. Cyphoderia, 
Nebela and Euglypha have also been detected. 

Gromia oviformis, of which a drawing from a sketch 
made at the time is shown in Fig. 2, was found over a 
year ago in the mud from a tank. This is most unique 
and instructive as being the only fresh-water representa- 
tive of the Foraminifera, which occur in such immense 
numbers in the Ocean and form vast deposits at the bot- 
tom thereof. Gromia as found in the conservatory had 
a test or shell of a dirty white color, sometimes inelin- 
ing to yellow. The pseudopoda were thrown out in 
numerous filaments far finer than spider lines; often an- 
astomosing, and filled with minute bodies traversing 
back and forth. The filaments were often more thickly 
crowded than shown in the drawing. The mouth is not 
always well displayed, as it is the habit of the animal to 
collect a mass of mud or debris there. The writer de- 
tached this mud from several, but the next day found 
that every one of them had buried its mouth in mud 
again. 

There is surely a reason why Foraminifera are not 
permitted to abound in fresh-water bodies. It is easy 
to discern that in the ocean they subserve a useful pur- 
pose depositing much of the soluble carbonate of lime 
it contains, and that the great beds of their dead shells 
now forming may in future ages be elevated to the sur- 
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face as marble, and utilized in the erection of stately 
buildings, just as similar beds formed long ago are used 
in our day. It would seem that their presence in lakes 
and ponds might ultimately fill them up ; but just how 
they would act in the flowing waters of rivers is not so 
easy to answer. 

Amoeba princeps, verrucosa, and radiosa have been 
found. The first named species was obtained in large 
numbers only once, on which occasion a paper was read 
before the Society stating some new facts then observed. 
Since then search has been made for Amceba in the hope 
of witnessing a recurrence of these things and further 
developments thereof, but without result thus far. Phe- 
nomena of this kind, it may be, occur only at particular 
seasons. There is no doubt, but that others who keep 
on the watch will sooner or later see the same things 
and be able to verify them. The probability is that a 
great deal more than is suspected still remains to be 
learned concerning Amceba. 

Elegant and remarkable forms of the Rotifere are 
always present. Philodina, Rotifer, Brachionus, Actin- 
urus, Notholea and Pterodina usually appear each sea- 
son, but not in great numbers. Melicerta ringens ap- 
pears now and then. The beautiful Floscularia may be 
found by careful search of the under side of pond-lily 
leaves. An individual captured this year, deposited a 
cluster of no less than a dozen eggs at the base of its 
tube. It was the intention to keep these and watch 
their development, but they were unfortunately lost. 

Apsilus lentiformis is, perhaps, one of the most re- 
markable of the Rotifere. It was captured in October 
this year, only six or eight being found onthe under side 
of a lily leaf. It had previously been found only a few 
years ago on the leaf of a similar plant in a little pond 
at Mr. Elliott’s greenhouse. This Rotiferon appears to 
be never abundant and the microscopist who is success- 
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fullin bagging one or two may well feel as much ex- 
ultation as the sportsman does over his capture of larger 
game. 

Living diatoms occur to a greater or less extent in the 
mud or attached to water plants. Surirella, Pinnularia, 
Nitzschia, Stauroneis and the curious form Amphiprora 
are not infrequent. 

Closterium and Sarcina are sometimes so abundant as 
to cover the bottom of the tanks with green patches. 
The latter appears of a dark bluish green color, while 
the former is a lighter and brighter green. By this dif- 
ference in tints one is able to determine the presence of 
these genera ere subjecting the material to examination 
under the microscope. 

Euglena viridis may often be known by the appearance 
of green cloudy masses, or streaming bands in the tanks. 
It does not here occur as a thick powdery green scum 
like that often seen in the open air in shallow stagnant 
pools. 

Other infusoria thrive in great numbers both as to 
genera and species. The very curious genera Rhipido- 
dendron, Spongomonas and Anthophysa were obtained 
in gatherings from the tanks. Actinophrys, Leucophrys 
and Spirostomum will be met with from time to time. 

Bacteria, concerning which so much has been said in 
the papers and journals, are always to be found. They 
are most abundant around bits of decaying vegetable 
matter. In connection with them in such situations 
Paramecium is usually to be seen. When this infusorian 
is ina favorable position under the glass, a current of 
pale granular may be detected swiftly flowing into the 
funnel and collecting into a globular mass at its termi- 
nation. This ball keeps increasing in diameter for some 
time, then it separates and slowly floats away among 
other food-balls within the body of the animalcule. At 
least two or three of these balls are formed every minute 
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and in this way Paramecium destroyes prodigious num- 
bers of Bacteria. For all this, however, the hosts of 
Bacteria do not appear to be very materially reduced. 
Many other infusorians feed upon Bacteria, and some of 
them are so small that they can only capture one Bac- 
terium at a time. 

Enough has now been said to convey some idea of the 
variety and abundance of microscopic life in these tanks. 
Although no opportunity has come for the writer to in- 
vestigate the Schenley Park conservatory, their tanks 
will doubtless prove equally rich and interesting. 

Any one of the species referred to in this paper will 
furnish work enough for a year, or even years, and abun- 
dant material for an interesting monograph. As every 
fresh gathering of the same species is apt to supply 
some new feature, one who has taken up these studies 
with any degree of success, is prone to be lured on fur- 
ther and further into this world of enchantment. Every 
humble worker, provided he makes truthful drawings 
and notes of what comes to his view under the glass, 
stands a chance to do something of value. 

In hunting for animalcules one must be prepared to 
encounter a goodly share of disappointments. Some- 
times this is due to his own want of skill or patience. 
Yet, animalcules come and go in the most unaccountable 
ways. One season a particularly interesting kind may 
be found in profusion, and then not appear again for 
years. This uncertainty only adds zest to the search for 
these most interesting objects of which there will always 
be some to repay all the time and trouble spent in ob- 
‘taining them. 

Some may regard all this time and labor as wasted, 
but to such it may be answered that if Natuer has tak- 
en such pains to adorn with beauty and endow with 
marvellous contrivances and instincts these minute be- 
ings, it is surely proper for us to search out these won- 
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ders, take delight therein and be thankful for the priv- 
ilege of beholding them. 


[In this connection attention is invited to a article on home aquariums 
in the December Microscope. Any one can cultivate these forms and without 
much expense. All needed directions are contained in that article by Tem- 
pere, of Paris. Or, the forms may be obtained from the author of the fore- 
going article.—EDITOR. | 


The “Oyster Epidemic’ of Typhoid at Wesleyan. 
By PROF. H. W. CONN 
MIDDLETOWN, CONN. 

While it has for some time been suspected that raw 
oysters may be a possible means of the distribution of 
germ disease there have been no cases where the theory 
has been positively demonstrated. The recent outbreak 
of typhoid at Wesleyan University, is in this respect, 
therefore, so unique as to be of especial interest and for 
this reason the results of the investigation as to the 
cause of this outbreak are given below in some detail. 

The history of the epidemic was as follows. About 
October 20th there began to appear among the students 
a number of cases of mild fever which were for several 
days not regarded as serious. After about a week, how- 
ever, one or two of them developed into typical typhoid 
fever, and several others were suspected of being of the 
same nature. Fora week and a half following October 
20th new cases appeared somewhat rapidly, and by 
November Ist there had appeared among the members 
of the college about 23 cases of fever of more or less 
pronounced typhoid character. After November Ist the 
number of new cases diminished, although two appeared 
on November 2nd, one on November 4th, and one as late 
as November 8th. Subsequent to that period no new 
cases have developed. There have been among the stu- 
dents about 26 case of fever which have been with more 
or less reason regarded as typhoid. Of these 23 have 
been pronounced typhoid by the physicians in charge, 
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while the others are of such slight nature and have so 
few typhoid symptoms as to make it at least doubtful 
whether they were really typhoid fever. Of these cases 
of undoubted typhoid 15 have been very serious and the 
others not very serious. Three deaths have occurred 
and at the time of writing there are two or three other 
patients in a very critical condition. It will be noticed 
from these facts then that the outbreak of typhoid fever 
in college began about the 20th of October, and the last 
case occurred about November 8th. 

As soon as the serious nature of the disease was rec- 
ognized an investigation as to its cause was begun. Of 
course at that time it was not known that the disease 
would be limited to the dates above mentioned and it 
was regarded as possible that there was in college a con- 
stant source of infection. The students that were sick 
were found to room in all of the college buildings and 
also in several houses in town. Moreover, it was seen 
that they did not board at the same boarding place, and 
there appeared at first, therefore, to be no connection 
between them except the college campus. The first ob- 
ject of suspicion was the water from two wells at the 
back of the college buildings, which was used occasion- 
ally by the students of the college for drinking purposes. 
On this suspicion the use of the water was immediately 
stopped aud an examination of the wells was made. 
Chemical examination showed in one of the wells an ex- 
ceptionally large amount of albuminoid ammonia. The 
examination was made immediately after a heavy rain 
following a long drought which might possibly have ac- 
counted for this. A bacteriological examination was im- 
mediately set on foot according to the method of Prof. 
Vaughn. Bouillon cultures from the water of each well 
were made and cultivated for two days in a culture oven. 
Then twenty cubic centimeters of the culture were inoc- 
ulated into the abdominal cavity of white rats. The 
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white rats, however were entirely unaffected by the 
treatment, indicating plainly that the pathogenic germs 
of a typhoid nature could not have been present. More- 
over, a little inquiry soon showed that the wells could 
not have been the cause of the trouble. In the first place 
several of the students who were sick had certainly not 
drank from either of the wells. Secondly, the wells 
were used almost as much by certain young people from 
the town as by thestudents themselves and there was no 
corresponding outbreak of typhoid in the city. In fact 
Middletown at that time proved exceptionally free from 
all kinds of fevers. These facts taken together made it 
necessary to exclude the well from the possible sources 
of infection. 

It was noticed at the outset that the ladies of the col- 
lege, about fifty in number, were exempted from the dis- 
ease. This, of course, indicated that the cause of the in- 
fection could not have been in any unsanitary condition 
connected with the public college buildings in general, 
but must have been some source of infection to which 
the young men were exposed and not the young ladies. 
After carefully looking over the facts it was further 
found that all of the cases of sickness with three excep- 
tions occurred in three of the college fraternities. The 
men did not all room in the fraternity buildings, though 
most of them did board at the fraternity club houses. 
This localizing of the disease to three fraternities proved 
the first usable point of departure in the investigation. 

In the college there are seven fraternities and most of 
the college students board at the fraternity clubs. In 
the three fraternities afflicted there were about 100 stu- 
dents, and of the 100 students as above stated about 
twenty-five cases of typhoid developed. This is seen at 
once to be an extremely large proportion. It is usually 
supposed that some 10-15 per cent of those exposed to 
typhoid take the disease and here was a percentage at 
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least twice that proportion. This large percentage indi- 
cated at once that there must have been some extremely 
virulent source of infection to which probably every 
member of the fraternities was subjected. In no other 
way could the large percentage of cases among the 
students be accounted for. 

In the attempt to locate the source of the trouble in 
connection with the three fraternities, however, every 
source of possible contagion was investigated. The 
plumbing was examined, and though found to be defec- 
tive in at least one case, in the other houses it was in 
first class condition. Of course it was hardly possible to 
accuse the plumbing, however, inasmuch as the three 
clubs afflicted were situated at a distance of half a mile 
from each other and were connected with different 
sewers. The probability that these three houses should 
have been defective in their plumbing at the same time 
was very remote and their connection with different 
sewers, together with the absence of typhoid from the 
city made it impossible to accuse the plumbing. The 
possibility of transference of the disease from house to 
house was also considered, an attempt being made to 
find some early case which could possibly have been a 
source of infection to-the other houses. But this proved 
futile. There were no early cases, for almost at once, 
upon October 20th, two or three cases developed simul- 
taneously and, of course, this made it impossible to ex- 
plain the epidemic by personal contagion. It was found, 
moreover, that the students who were taken with the 
disease in many cases had no connection whatsoever with 
the other fraternity houses, either through their room- 
mates or otherwise. Another source of possible infection 
was suggested in a lot of new foot ball suits wnich had 
recently been purchased, and which had been thought to 
have given rise to one or two cases of blood poisoning. 
Inquiry, however, soon showed that most of the students 
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who were sick had had nothing to do with the foot ball 
suits, and they were of necessity ruled out. 

Naturally one of the first objects of suspicion, after 
the disease had been located among the members of the 
three fraternities, was the table of the clubs. An exam- 
ination was immediately made into the sources of supply 
of these three fraternities. All of them used the city 
water, which, of course, made it impossible to accuse the 
water as a source of the typhoid, there being no cor- 
responding fever in town. The milk supply of the three 
fraternities was also ruled out by several facts. The 
three fraternities were supplied by two different milk 
men, and each of these milk men supplied one or more of 
the other fraternities in college, as well as a large num- 
ber of customers in town. Moreover, upon inquiry it 
was learned that these milk men had not exchanged milk 
with each other, and that they lived at a distance of sev- 
eral miles from each other outside of the city. No cases 
of typhoid fever could be located in or near either of the 
milk farms as having occurred within the last six months. 
It was, therefore, impossible to accuse the milk. In the 
same way all the other articles of food used by the fra- 
ternities were investigated without success. The three 
fraternities did not have the same grocer nor the same 
butcher nor the same butter supply, nor did they obtain 


fruits from the same sources ; and wherever in regard to 
any article of food it was found that there was a point 


of likeness between the three fraternities, it was found 
at once that the other fraternities in college shared with 
them in having the same source of supply. After care. 
fully inquiring into every article of diet used on the or- 
dinary table, it was found necessary to exclnde the table 
as a source of infection. The attempt was then made to 
find some special unusual article of food that had been 
used during the fall by the three fraternities but it was 
impossible to do so. 
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When the dates of the outbreak above given are con- 
sidered it will be seen that they have themselves almost 
conclusively pointed to one single source of infection 
that had occurred in these three fraternities at a date 
something like two weeks earlier than October 20th. 
The period of incubation of typhoid fever is known to be 
from eight days to twenty-eight days, and all of the 
cases came in such close connection with each other as to 
indicate almost beyond question that they were due to 
one single source of infection that occurred within two 
weeks prior to October 20th. Upon the 12th of October 
all of the fraternities in college held their annual initia- 
tion, followed by an initiation supper, and suspicion was 
soon thrown upon these suppers. The date of the sup- 
pers was exactly such as would be needed to explain the 
outbreak and as soon as it appeared that new cases di- 
minished after November Ist, these suppers became the 
most probable fource of infection. When the initiation 
suppers were taken into consideration one of the three 
exceptions, above mentioned, disappeared, because one 
of the men who did not belong to the college fraternity, 
had attended one of the three initiation suppers. An 
examination of the bills of fare at the suppers in ques- 
tion was therefore instituted. It was found that nearly 
every article of food must be excluded on the same 
grounds as the articles of food at their ordinary table. 
Their milk, their water, their ice, their ice cream, their 
fruits, their celery, and in fact, nearly all other articles 
of diet, they either did not obtain from the same source, 
or obtained them from a source which supplied every 
other one of the seven college fraternities as well as the 


people in town. There was found, indeed, to be but 
three points of common union between the three frater_ 


nities. One was the celery used in the salad, a second, 
a small amount of fruit, and the third the oysters which 
were eaten. The celery and fruit, however, were from 
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sources which supplied other clubs and a large part of 
the town’s people and could, therefore, not have been the 
cause of the special infection confined to these three 
fraternities. 


As soon, however, as it was found that the three fra- 


ternities each ate raw oysters from the same oyster 
dealer, the problems began, one after the other, to be 


solved. It was found that none of the other four frater- 
nities ate these raw oysters. Two of them ate no oys- 
ters, a third ate oysters which had been cooked, and the 
fourth obtained oysters from an entirely different source. 
Nor could it be learned that the lot of oysters had been 
used raw to any extent among the people in town, most 
people cooking their oysters. Another one of the above 
mentioned exceptions was also explained at once, because 
the student upon being questioned, stated that about 
the time of tne initiation suppers he had eaten of the raw 
oysters in the store of the oyster dealer. The oysters 
in question were served at each fraternity on the half 
shell at the beginning of the supper, and it was, there- 
fore, almost certain that every person who attended the 
banquet ate of them. Corresponpence and questioning, 
however, were immediately instituted which resulted in 
tracing in this way a connection between every student 
who was suffering from typhoid and these oysters, with 
one doubtful exception of a student who hasnot yet been 
personally questioned. It was learned also that there 
were in attendance upon these three suppers, in addition 
to the students in the college, 2 considerable number of 
alumni from out of town, and five students from Yale 
college. Letters were immediately written, therefore, to 
all of these persons to learn if they had eaten of the raw 
' oysters, and whether they had suffered from any febril 
disturbances. It must be remembered that the alumni 
were, as arule, considerably older than the students and 
it was, therefore, to be expected that the alumni would 
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be more likely to be exempt from the disease than the 
students themselves. From twenty responses received 
from the alumni it was found, however, that there were 
two cases of genuine typhoid fever, which had developed 
simultaneously with those in the college and that there 
were three other cases of sickness which had not been 
regarded as serious. These might or might not have 
had some connection with the banquet in question, 
though it is quite doubtful. Of the five students in Yale 
college, two were taken with typhoid symtoms at just 
four weeks after the banquet. One of them developed 
into a severe case of typhoid fever and the other one is 
convalescing. In regard to these two cases at Yale.it 
should, however, be noted that they appeared quite late, 
indeed, four weeks after the supper had been held, and 
although four weeks is not too long a period of incuba- 
tion to be possible, still it is unusul. They developed, 
however, at exactly the period that the last case in Wes- 
leyan made its appearance. It is also a fact that there 
were two other cases of typhoid fever in Yale college 
that certainly had no connection with these banquets or 
these oysters, and it is therefore not certain that these 
two cases are to be attributed to these banquets. It 
is, however, a remarkable coincidence that of four cases 
of typhoid at Yale, two should have been those who at- 
tended the banquet at Middletown and ate of the oysters 
in question and that these two should have developed 
within the four weeks following the banquet. It is there- 
fore at least probable that these cases were due to the 
same cause. 

It will be seen that, as soon as the oysters were ac- 
cused of the trouble two of the three cases above men- 
tioned of cases occurring outside the fraternities were at 
once explained. The fourth case remained isolated. 
This case was a member of the faculty, who had not at- 
tended either of the banquets. He was taken with a 
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slight fever and inasmuch as it appeared at about the 
same time with the students, it was regarded as identical 
with the other cases. It proved, however, a very slight 
fever, lasting only a few days, and it is therefore at 
least doubtful whether it was typhoid. Whether this 
person ate of the raw oysters cannot be positively deter- 
mined. It is a fact that raw oysters were eaten at the 
table where he boarded at about the time of the banquet, 
but yet no positive connection between the person and 
these oysters has been made out. Whether, therefore, 
this case is to be regarded as an isolated case of fever 
having no connection with the others and not strictly 
typhoid fever, or whether it is a fact that it is also ex- 
plained by some connection with the infected oysters 
has not been determined. 

Inquiry was made at once as to the source of the oys- 
ters and it was learned that while they had grown inthe 
deep water of Long Island Sound, they had been depos- 
ited in the mouth of a fresh water creek for a day or 
more to freshen. This freshening, as is well known, con- 
sists of the absorption by the oysters of fresh water 
which causes them to swell up and become plump. 
These oysters had thus been “fattened” before being 
sent to Middletown. Further inquiry showed that with- 
in about 400 feet of the place where they had been de- 
posited was the outlet of a private sewer coming from a 
house wherein were two cases of typhoid fever. Tho 
persons in question were a lady and her daughter. They 
were taken sick at such a period as to call in a physicien 
for the first time October 11th which, of course, means 
that the disease had been in its period of incubation for 
probaly considerably over a week earlier. The oysters 
were sent to Middletown upon the 10th of October, and 
therefore they were deposited at this place in exactly 
the time to receive contamination during the early days 
of these two cases of typhoid. Of those two cases one 
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proved extremely severe and the lady died on the 21st 
of October. Inthe other case, the fever, after running 
about five weeks, disappeared and convalescence set 
in. Itis, of course, very easy to understand that the 
typhoid germs could have found entrance into the oys- 
ters from this source of contamination. Now it hasbeen 
known for some time, having been shown by Foster, 
that the typhoid germs will live for a long time in sea 
water, or indeed, in a conceatrated salt solution. The 
specimens of the oysters from the creek, however, were 
put into the hands of Dr. Foote of Yale college, who soon 
showed that if the typhoid germs were forced in between 
the two valves of the shell they would remain alive in 
the oyster for a time sufficient to enable the oyster to be 
carried to Middletown and to be used at the initiation 
banquets. Whether or not they will grow and multiply 
in oysters has not yet been positively determined. 

Shortly after the oyster had been placed under suspic- 
ion it was learned that there were at Amherst college 
several cases of typhoid fever. Correspondence was at 
once instituted which resulted in showing that at 
Amherst there had been held an initiation supper on the 
night of October 12th. Most of the cases of typhoid at 
Amherst occurred among the members of one fraternity, 
who, as at Wesleyan, neither roomed nor boarded to- 
gether. They, however, had attended the initiation sup- 
per on October 12th, had eaten of raw oysters at the 
supper; and inquiry showed that these raw oysters also 
came from the same place and had been fattened in the 
mouth of the same creek. As at Wesleyan certain wells 
were first placed under suspicion but examination showed 
them to be good. While, of course, this did not conclu- 
sively demonstrate that the cases at Amherst were due 
to the same source of infection as that at Wesleyan it 
rendered it at least probable. 

The facts above related, it will be seen, point with 
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conclusive force to the oysters as the cause of the ty- 
phoid outbreak. The dates of the outbreak, October 20th 
to November 8th, plainly point to one source of infection 
about October 12th. The fact that these two cases of 
genuine typhoid developed at the same time among the 
alumni, and that two others appeared also among Yale 
students, none of whom have had any connection with 
the three fraternities later than the initiation supper or 
before that time, plainly demonstrates the initiation 
supper on October 12th as the time of the infection. At 
these initiation suppers only one article of food or drink 
was used by the other fraternities in college and by the 
people in town in general. That one article of food, the 
raw oysters (not eaten raw by people in town in general), 
was learned to come from a place where it was certainly 
subjected to a probable contamination of typhoid fever 
from two severe cases of the disease. The use of raw 
oysters from the same locality elsewhere, has been found 
at least in one case to have been followed by a similar 
outbreak as occurred at Wesleyan. These facts taken 
together leave no possible doubt that the Wesleyan 
typhoid fever was caused by the oysters in question. 

It must not, however, be inferred that because the lot 
of oysters supplied at these initiation suppers was in- 
fected, therefore, that all the oysters from the same lo- 
eality would be thus infected. The public press has cer- 
tainly exagerated the condition of affairs. The oysters 
from the same locality were widely used in Connecticut 
and doubtless in many cases have been eaten uncooked. 
There have been, it is true, quite a little typhoid fever 
in Connecticut during the past month, but it has not been 
possible thus far to trace very much of it to the eating of 
raw oysters. The probability is that the oysters fattening 
in the locality in question would not as a rule be contami- 
nated, but that it would only be an exceptional condition 
that would produce the result. It would be necessary 
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that they should be lying in this place at just the period 
when the typhoid germs were swept by the currents or 
eddies from the sewer over the oyster bed, and such a 
condition, even though there might be continued cases of 
typhoid in the course of the sewer, would doubtless not 
by any means be a constant one. Oysters as a rule are 
said to open their shells on flood tide rather than ebb 
tide, and this would, of course, make it more difficult for 
them to be contaminated by sewage from sewers above 
them on the creek. While this would by no means make 
impossible the chances of contamination it would cer- 
tainly render it less. It is notto be supposed, therefore, 
that the oysters deposited in the creek for fattening 
would all, or indeed many of them, become contaminated 
by the typhoid material, but that only exceptional con- 
ditions would produce the result. Where a private 
sewer containing typhoid excreta opens in the vicinity 
of such an oyster bed the danger must certainly be con- 
siderable. Where the typhoid material is mixed in the 
city sewers with the large amount of sewage, and issub- 
quently diffused through a considerable body of salt 
water when the sewer empties into the sea, the danger 
of oyster contamination must be considerably less. But 
there must be danger to public health from oysters fat- 
tened in any fresh water in the vicinity of sewage. 
Doubtless many cases of mysterious typhoid have been 
due to such a cause. To trace these cases is a matter of 
extreme difficulty. The peculiar conditions which have 
occurred here have been such, however, as to bring the 
matter into clear light, and to throw with certainty blame 
of typhoid distribution upon a source which has for 
some time been suspected but not demonstrated. That 
the practice of fattening oysters in the mouth of rivers 
and in the vicinity of sewers is dangerous to the public 
health is beyond question shown by the combination of 
conditions which have attended the typhoid at Wesleyan. 
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Coriander “Seed.” 
By RK. H. WARD. MM. D:, 
TROY. N. Y. 
(From Note book U2, of the American Postal Microscopical Club.) 


This transverse section through the entire fruit of the 
coriander (Coriandrum sativum L.) is shown to illustrate 
the fruits of the Parsley family of plants (Umbellifere). 
The whole fruit being of typical seed-like size and gen- 
eral external appearance, is called in the language of the 
kitchen and the shops, the “seed.” 

Under the microscope with a 2-inch objective, it is 
seen as shown in the figure to be composed of a pair of 
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dry, hard, somewhat hemispherical mericarps (half- 
fruits), each containing, and nearly filled by a single 
fleshy seed. These two mericarps were originally the 
couple of carpels, or seed-bearing leaves, which together 
constitufed the compound pistil of the flower; and now, 
being fully matured, they maintain the same general ar- 
rangement, though the comparatively simple ovule has 
developed into the more elaborate seed. They remain 
more or less coherent into a “compound fruit,” although 
in the other genera in this vast family they usually sepa- 
rate when ripe. Obviously the chief outer wall of this 
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so-called seed, marked “ pericarpal”’ in the figure, is no 
part of any seed, but of the fruit-shell inclosing the 
seeds. 

As the stamens, petals and sepals apparently grow 
from the top of the ovary (this portion of the pistil,) and 
are hence called “superior” while it by contrast is 
called “inferior,” though their theoretical origin is from 
the stem below it, the wails of these carpels must include, 
consolidated with them, the bases of all those organs. 
It is well to search for, though often difficult to find in 
the sections under the microscope, indications of this 
complex origin. 

Of the longitudinal ribs, five on the back of each meri- 
carp, which usually show, in this family, as keel-like 
ridges on the outside of the fruit, and as projecting 
teeth around a transverse section like this, the median 
one, the mid-vein of the carpellary leaf, is called the 
dorsal, those near the edges of the carpel, the lateral and 
the intervening ones the intermediate ridges. Usually 
they are prominent, as in the caraway, and in the de- 
pressed intervals or furrows between them occur the 
large oil-bearing tubes (vitte) which are so highly de- 
veloped in this family of aromatic plants. But in the 
coriander these primary ridges are reduced to the wavy 
lines to be seen on the fruit, and lying low in the sec- 
tion as here observed, while the intervals have overgrown 
into high, though scarcely keel-like secondary ridges 
without oil-tubes; these tubes being produced, two in 
each, in the inner walls near the junction (commissure) 
of the two carpels, three of the four being preserved in 
this section. 

Histological details are not shown with this power, 
but come into view under the 1-4th in. objective. 

This great family of plants, justly famous for its aro- 
matic products gives, among its more fragrant and use- 
ful contributions to food and refreshment, the anise 
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angelica, caraway, fennel, celery, parsley, and the more 
plebeian carrot and parsnip. It also supplies, of famous 
poisons, the hemlock, water hemlock and fool’s parsley ; 
and a scarcely more attractive lot of gum resins. The 
latter are, beyond competition, headed by the fetid as- 
afcetida, which is said to be considered by the Persians 
a “delicious condiment,” the leaves and roasted root 
being also eaten; but which, as rumor assures us, was 
not so esteemed by the invalids of nearer countries, 
when it was administered to them as a remedy by the 
physicians of olden times. As tothe use of this plant 
for food, it will be noticed that the leaves and root may 
not always have the characteristic odor and acridity of 
the plant; or if they doit must be mitigated by the 
cooking, or they could hardly be eaten. Such character- 
istics vary greatly in different climates; and the root, 
especially, is sometimes edible and wholesome even in 
poisonous plants. The use for flavoring sauces, how- 
ever, is suggestive of natural aromas preserved, though 
perhaps modified by cooking or combination. 

Our coriander, of mal-odorous name, may claim the 
honor of belonging to both the spicy and the offensive 
classes, its name coriander (from Gr. Koris, a bug) an- 
nouncing fresh odors suggestive of “bugs,” especially 
in the green leaves, while the popular use of the aro- 
matic dry fruits as a pleasant spice, indicates how much 
they have improved with age. 

The more radical question of the uses of these peculiar 
products, to the plants themselves, is a curious and dif- 
ficult one, though their prevalence through the family 
seems to mark them as something more than waste pro- 
ducts. Both spicy and fetid products, and poisons, 
may serve to protect them from being eaten by animals, 
or by their antiseptic power may help to preserve them 
from decay. The vast family, however, is rich in useful 
expedients, Its habit of frequenting wet and partially 
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inaccessible waste places where little liable to be dis- 
turbed, its rapid growth, conspicuous massing of great 
numbers of minute flowers, and sudden production of 
immense numbers of hard and durable fruits well 
adapted to a wide dissemination, and sure to germinate 
in its damp haunts, and its protection, as we have found 
from various enemies,—all have contributed to its em- 
inent success in life. 


The Rhizocarps. 


By ARTHUR M. EDWARDS, M. D. 
NEWARK, N. J. 

Having lately received some slides and material which 
contained Rhizocarps from B. W. Thomas, of Chicago, 
Ill., and some papers on them from him and Sir J. W. 
Dawson, of Montreal, Canada, I thought that a knowl- 
edge of these microscopic atomies would be of interest. 
They are not generally known and they do not require 
very high power of illumination and obliquity of light 
to see them. 

At the regular Eide meeting of the Chicago Acad- 
emy of Science held Tuesday evening, January 15, 1884, 
a committee consisting of H. A. Johnson and B. W. 
Thomas submitted their report on the microscopic or- 
ganisms in the boulder clay of Chicago and vicinity. 
They stated that while the lake tunnel for the purpose 
of supplying the city of Chicago with water from Lake 
Michigan, was in process of construction, specimens of 
the clay through which the excavation was made was sub- 
jected to microscopical examination (Fig. 1.) The results 
showed a disc, varying from 1-55 to 1-250 of an inch is 
diameter. They were dark brownish-yellow in color, and 
and apparently flat or concavo-concave, and were un- 
known to any paleontologist to whom they were sub- 
mitted. Slides were sent to New York and Londom 
without result. 
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The attention of Sir J. W. Dawson was first directed - 
to these organisms, the Rhizocarps, by thelate Sir W. 
E. Logan in 1869. He obtained from the Erian shales 
the Devonian of Kettle point, Lake Huron, specimens, 
filled with minute circular discs, to which he referred 
in his report of 1863, as 
“microscopic  orbicular 
bodies.” It was in a pa- 
per published by Sir J. 
W. Dawson in 1871, on 
‘spore cases in coal’ that 
he first described the fos- 
sil remains in the slides 
which was intercallated 
with coal. These were 
the same from the Erian 
formation at Kettle Point 
on Lake Huron, supposed to be on the horizon of the 
Marcellus shale in New York. The Marcellus shale 
is in the middle of the Devonian before the Carbonif- 
erous coal came. 
These remains are 
the minute brown- 
ish discs referred to. 
They were recog- 
nized as probably 
spore cases or mac- 
rospores of some ac- 
rogenous plants. 


Acrogenous is ap- 
plied to those cryp- 
togamic or flower- 


less plants, which increase by growth at the summit, or 
“ srowing-point,’ as the tree-ferns. The shales also 
contained immense numbers of granules, which most 
likely may be the escaped spores, seeds or macrospores. 
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The shale in which these discs were found contained 
bituminous matter and burned with much flame. There 
were also other small particles which were believed to 
be stems of a species of calamites or fossil seeds. 

In 1882, Prof. Edward Orton, of Columbus, Ohio, re- 
ported the finding of similar bodies in the Erian and 
lower Carboniferous shale of Ohio. At the same time 
Prof. Williams said he had found similar bodies in the 
Hamilton shales of New York. Prof. J. M. Clarke, of 
Northampton, Mass., subsequently reported the presence 
of similar bodies in the Genesee shales and the Carbo- 
niferous limstone. No certain clew, however, enabled 
Prof. Dawson to place them definitely in the flora of 
this early age. In March, 1883, specimens were found 
again in the Erian formation of Brazil, South America, 
by Orville Derby, which throw new light on the subject. 
These were found to contain along with Sporangites, 
abundant fronds of Spirophyton, The Sporangites of 
Brazil resemble in every respect the involucres or spcre- 
sacs of modern rhizocarps, and especially the sporocarps 
of the genus Salvinia, (a genus of the order of ERED 
terides related to the club-moss family). 

Quillwort is found on the bottom of ponds in New 
England, and Azolla is found in pools and lakes in New 
York to Illinois southward. Salvinia natans was said by 
Purch to be found growing on the surface of small lakes 
in western New York, but has not been found by any 
other person, and probably does not occur in this coun- 
try, but the spores of Azolla can be taken as represent- 
ing those of Salvinia, although they are covered with 
hairs whilst Rhizocarps are apparently smooth. The 
Azolla is much like a floating Liverwort and perhaps 
came by evolution from that plant. At all events spores 
of Salvinia are Rhizocarps and look like brownish bodies 
lense shaped and with a double outline. They have no 
marking upon them, but look like little round balls. 
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It was supposed that as they occur in countless billions 
they are the origin of bitumen, but this is not certainly 
proved. (Fig. 2 shows spore-cases of Proto-salvinia from 
Chicago boulder clay.) 


EDITORIAL. 


The Phipps Conservatory.—-Our first information regard- 
ing this institution comes from Mr. Logan, whose article intro- 
duces the present number ofthe Journal. It should be a great 
stimulus to biological research. The Pittsburg Microscopists 
will not be slow to improve the opportunity. Just as we go to 
press word comes that the following rare forms have just been 
identified there : 

Rhapidiophrys elegans, Asplanchna brightwellii, Dendroso- 
ma radians. 


Governemental Delay.—In 1888, six years ago, one H. F. 
Thomas, in the employ of the post office in this city stole some 
money which publishers had on deposit for the payment of 
second rate postage. The Department has just got around to- 
refund the money. Mr. Conger a Republican politician, was 
postrnaster in 1888. It was well-known for some time before his 
arrest, that Thomas was living fast, indulging in horse-race 
attendance, in drinking and in associating with questionable 
women, yet his accounts got into inextricable confusion before 
Mr. Conger looked after him properly. 


The New Science Review.—The third, or January issue 
of this attractive quarterly of science, fully keeps up the high 
standard attained in its two preceding numbers, and is likely to 
add to the favor with which the promising enterprise has been 
everywhere received. It contains several articles of notable 
character, among them one by Major-General Drayson, dealing 
with that subject of reform in educational methods which at- 
tracted so much attention to Mr. Jordan’s paper on “ Mental 
Training,” in the October number. Grant Allen, in ‘“ The Ama- 
teur in Science,” deals in his well-known sparkling manner 
with a side issue of the same interesting subject. The question 
of “ What Electricity Is,’ propounded in the October number, 
has called forth a number of well written replies. Among the 
other articles are papers on “ Union of Astronomy and Geol- 
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ogy;” Lord Rayleigh’s consideration of ‘‘The New Element in 
the Atmosphere ; ” on ‘‘ The Elseviers;” The Railroad in Asia;” 
and an account of “ The World’s Cables;” The “ Reviews,” is 
a new and important addition to the magazine. 


MICROSCOPICAL APPARATUS. 


Prof. Gage’s Marker.—A preliminary notice of this instru- 
ment was furnished on pp. 337-339 of THE JourNAL, for'Novem- 
ber, 1894, but without the figure and description given below. 

Fig. 1, is the entire marker in section showing the details of 
construction. SS is the upper part with society screw for insertion 
into the nose-piece of the microscope like an objective. R is 
the lower or revolving part carrying the brush, B. C is a movy- 


able cylinder by which the brush is made more or less eccen- 
tric. MM are milled rings on the society screw and the revoly- 
ing parts. § is a screw connecting the two parts of the marker. 
The dotted line represents the position of the axis of the marker. 

Fig. 2, lower end of the marker turned around’ 90 degrees to 
show the manner of insertion of the movable cylinder carrying 
the brush, B. S isa set screw for tightening the movable cylin- 


der. 
Figures 3 and 4, consist of slides illustrating the use of the 


marker. Fig. 3,is an ordinary circular cover with a ring show- 
ing where the part showing especially well may be found. 
Fig. 4, is a slide with a series of rings. The ringed section is 
the one showing a special structure most clearly. 
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Dr. Shufeldt’s Improvised Apparatus for Making Micro- 
Photographs.—I took my largest camera and placed it on a 
long table as shown in the sketch. I removed its lens and jens- 
boards, and fitted a cardboard front to take its place. Next I 
took my largest microscope—a Beck’s Monocular National— 
and brought it into the horizontal position. I fitted the upper 
end of its body, while in this position, into the cardboard front 
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of the camera. A substage condenser, and a three-fourth inch 
objective were next attached to the microscope, and the camera 
and the latter coupled together. Now most micro-photographers 
omit using the eye-piece of the microscope, but with it I sub- 
sequently obtained the best results. It is inserted after the 
barrel or body of the microscope is run through the cardboard 
into the front part of the camera-box. 

For an illuminator I used the dark-lantern of my photo- 
graphic outfit—simply withdrawing the ruby-glass slide in 
front, and fitting in its place a thick piece of cardboard, into 
the center of which I inserted the lens from a small camera to 
act as a “‘bull’s-eve condenser.” This is coupled with the sub- 
stage condenser on the microscope by means of a broad rubber 
band. My lantern I held nicely in the proper position by sus- 
pending it between the “rings” of a chemical standard, as shown 
in my sketch; but any simple device will hold your lantern up 
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in its proper place. It can even be “built up” by putting books 
under it. Both the lantern and microscope rest upon a very 
thin board which travels with ease on the extension-bed of the 
camera-box. By this latter simple contrivance, focussing your 
specimen on the ground-glass of the camera is easily managed. 

The Optical Axis.—Dr. Sizer explains in the current issue 
of The Microscope why it is that many have trouble in photo-mic- 
rography. The optical axes require more attention than usual. 


MICROSCOPICAL MANIPULATION. 


A New Fixing Fluid.—Gustav Mann describes a fluid com- 
posed of absolute alcohol 100 ce., picric acid to 4 grms. corrosive 
sublimate 15 grm. Pieces should not exceed 1 em. in thickness 
and are left 12-24 hours. Then wash in running water and 
place in 30 per cent alcohol with tincture of iodine sufficient to 
produce a brown color, for 12 hours, after which the tissue it 
hardened gradually in alcohol and imbedded in paraffin. 

A shorter method is to wash in absolute alcohol for 10 hours 
changing the fluid at least once and then, alter sectioning, treat 
the sections with iodide of potash solution. It is stated that 
the plasma and nuclei are well fixed with slight shrinkage and 
the cell outlines are well brought out. (Anat. Anzeiger, VIII, 
12-23.) 


A Microscopic Clearer.—Lenz recommends the use of a 
solution of sodium salicylate for clearing preparations for the 
microscope. This body has great advantages over chloral, as it 
very quickly transforms starch granules into a transparent jelly 
which is not disturbed by the addition of glycerin or water, 
and still turning blue with iodine. Further, it has less detri- 
mental effects on the ordinary tissues than chloral.—British and 
Colonial Druggist. | 


BACTERIOLOGY. 


Study ofthe Organization of Bacteria.—Mitrophanow 
(International Ztschr. f. Anat. u. Physiologie) examined the large 
pigmented sulfo-bacteria as chromatium, rhabdochromatium 
and ophidomonas, as also beggiatoa and allied saprophytes, 
crenothrix, spirilla, bacilli and bacteria. The living organisms 
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were stained with very dilute methyl blue solution. The sulfo- 
bacteria were very sensitive to its effects. One drop of 1 to 400 
solution to one cc. of water sufficed to killthem. His researches 
led him to the conclusion that the bacteria are neither non- 
nucleated organisms nor organisms which consist exclusively 
of nuclear substance. They are cells of various complicated 
construction, whose nucleus is more or less separated from the 
protoplasm, of which it is a part. If the nucleus is not wholly 
separated from the protoplasm, the structureless Plasson of 
Beneden preponderates. If a distinct nucleus be present, it 
appears as an axial structure, containing several chromatin 
bodies. Beside a nucleous there are granules in the protoplasm, 
which he regards as morphological evidences of cell life.—(S¢. 
Louis Med. and Surg. Jl.) 


Dirty Bakeries not Unhealthy—Mr. H. 8. Young has 
published in the Bakers’ Times the statement that although 
thirteen loaves were microscopically examined by him, no trace 
of living bacteria or an actual spore, was found in any loaf after 
its removal from the oven, and this, too, when the temperature 
of the inside of the loaf was below 203 degrees. It is further 
shown by Mr. Young that a loaf from a low-ciass, dirty bakery 
does not contain more bacteria or spores than are to be found in 
a clean bakery. These facts tend to prove that baking sterilizes 
such germs as may exist in the flour, etc., so that whatever 
other articies of diet may be condemned onaccount of unhealth- 
iness, bread may continue in popular favor.—Science Siftings. 


MEDICAL MICROSCOPY. 


Tuberculous Milk.—Dr. F. O. Donahue, president of the 
New York State Board of Health says ofthe examination of milk 
supply for tuberculosis that the statistics of New York State 
show tuberculosis to be the cause of one-eighth of the deaths, 
and it was not questioned that many of these cases of consump- 
tion originated from tuberculous milk. Since 1892 there has 
been a law in New York State providing for the slaughter of 
cattle found to be suffering from tuberculosis. 

Examination of animals immediately began, and out of 22,- 
000 examined cattle 700 were ordered to be killed. The fact 
that there were so many diseased cattle was sufficient to require 
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the formation of a special commission to inspect the milk sup- 
ply, which has not yet made any official report—Jowa Health 
Bulletin. 


DIATOMS. 


Studies in the Biology of the Diatoms.—The Diatom con- 
sidered as a Protozoan, by K. M. Cunningham, (The American 
Monthly: Microscopical Journal, No. 7, July, and No. 8, August, 
1894). In the two above mentioned articles, the author at- 
tempts to prove by a series of demonstrations and experiments, 
that the diatomacez belong not to the vegetable kingdom, but 
to the animal kingdom, to the protozoa; that is to say, he 
brings us back to the time where incertitude was great concern- 
ing the place that these organisms ought to occupy in nature. 
Will Mr. Cunningham succeed in bringing back on the carpet. 
that old question of the animal nature of the diatomacee? I 
am doubtful about it. 

These two articles are certainly very interesting to read, but 
I found in them nothing new to prove in an irrefutable way 
that the diatomacee are animals.—J. Tempere,in Le Diatomiste. 


MICROSCOPICAL NOTES. 


The Infinitesimal.—The domain of the infinitely minute is 
a broad one. It was lately stated at a scientific meeting that a 
single drop of ether thrown on the floor of the laboratory, 
would entirely prevent the success of experiments illustrative 
of certain electrical phenomena. A pin-hole in the door of a 
photographer’s “ developing” room will ruin his freshly taken 
plates.—T. W. Nunn, in The New Science Review for January. 


NEW PUBLICATIONS. 


Recent Medical Publications. P. Blakiston, Son & Co., Phila- 
delphia. 


This catalogue is presumably for free distribution to those 
interested enough to ask for it. It includes Abbott’s Bacteri- 
ology and Beale’s Biology of which we have not yet seen cop- 
ies ; as well as Reeves’ Medical Microscopy which we have as 
ready mentioned as the latest and best of its kind. 
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Improved Methods of Collecting Aquatic Micro-Organisms. 
By R. H. WARD, M. D. 
TROY, N. Y. 
[Remarks at the Microscopical Section of the Troy Scientific Association, 
December 3, 1894. | 

During a visit last summer to the laboratory of the 
Michigan State Fish Commission, at Charlevoix in that 
State, I became greatly interested in the investigations 
there made as to the food fishes, and other subjects and 
interests more or less directly connected with their abun- 
dance, preservation, etc. After the close of the labora- 
tory, I gladly availed myself of the suggestion of its Di- 
rector, my son Prof. Henry B. Ward, to make collec- 
‘tions from the inland lakes and their tributary streams, 
to the northward from that point, as a supplement to, 
and for comparison with, the work in Pine Lake and the 
neighboring portions of Lake Michigan, that had been 
done directly from the laboratory. To this end, I vis- 
ited Bear Lake, a most picturesque sheet of green water 
and river-like aspect, south of Petoskey; Carp Lake, a 
delightfully quiet outing resort south of Mackinaw City; 
and the devious succession of connected lakes (Crooked, 
Burt and Mullet) and rivers (Crooked, Indian and Che- 
boygan) which extend from Conway, close to Lake Mich- 
igan, to Cheboygan on Lake Huron, and which make the 
whole district northward to the Straits of Mackinac al- 
most an island. The rivers, however, are but little 
brooks, and the crossings of them are so insignificant 
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that travelers would not easily suspect that they had left 
the mainland. All these lakes are as beautiful as they 
are secluded, in the midst of a quiet forest region; and, 
in fact, the whole peninsula from Traverse City to Mack- 
inaw is little more or less than a great summer park, or 
national pleasure ground, which constantly reminds one 
of the non-mountainous portion of the Adirondack wil- 
derness, and which might be almost described by calling 
it the Adirondacks of the West. A more agreeable, salu- 
brious or generally available region for summer relaxa- 
tion or for biological studies could scarcely be imagined. 
Obviously the fishing interests of such a region are very 
great, not only in relation to food supply, but as a prom- 
inent attraction to visitors. And it is believed that the 
rich and interesting collections made on this occasion 
and which have been turned over to the specialists of 
the laboratory for study and comparison, will be of value 
as to the questions of food supply for the fishes, and 
therefore of the capacity of the lakes for their breed- 
ing and maintainance. 

The present object is to explain some improved meth- 
ods that were devised for collecting samples of the 
minute crustaceans, worms, protozoans, alge, etec., that 
inhabit those waters. The earlier apparatus for collect- 
ing such microscopic organisms, which were then called 
infusoria, were little nets, drags, knives, hooks, vials, 
spoons, etc., with attachments to canes or other handles; 
which we tried to use a score of years ago, but which 
proved to be little more than ingenious toys, and which 
have long ago been relegated to the sphere of curios, 
having been superseded by far more efficient instruments. 

Probably the best of the modern collecting nets is the 
one contrived and introduced by Prof. E. A. Birge, of 
Madison, Wis. In this system a comparatively large 
net (q, a, 7, in the Fig.) is dragged through the water, 
its front end, and entrance, being protected with a con- 
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ical brass screen (0) of woven-wire, with meshes of 1-16th 
inch. This, being mounted with its point forward, read- 
ily cuts through beds of weeds or any obstructions 
amidst which the net could possibly be used in any way, 
allowing free entrance to the water and micro-organisms 
(and, unfortunately, to fine sand or soft mud), but ex- 
cluding weeds, stones or coarse rubbish of any kind. The 
net (a) is made of fine cheese or bolting cloth or some mus- 
lin or lawn of suitable texture, and is strengthened by 
being made of double thickness for a few inches at each 
end (q, 7); aud as water passes in at “o” and out at 
CoG a, ae 
through the water, the contained organisms naturally ac- 


under pressure of dragging the net forward 


cumulate within, at the rear end, whence, after remov- 
ing a screw cap (t) from a 1-inch tube (s) inserted in that 
end, they are to be washed out into a bottle. This net 
was suitable for microscopic forms, from Cyclops to dia- 
toms ; for large insects, fish spawn, etc., a coarser screen 
and more open cloth would be used, according to what 
one wished to fish for; while a coarser screen and fine 
lawn would take everything, including much rubbish. 
As I have seen this net used, a cylinder of sheet cop- 
per, not unlike a bit of stove pipe four inches in diame- 
ter and of twice that length, connects the conical screen 
with the mouth of the net. This cylinder may possi- 
bly make the net less liable to entanglement or tearing 
when thrown out from shore among thickets of coarse 
weeds, to be drawn back again by its tow-line, as is 
sometimes done in the absence of a boat. But for the 
sake of portability, and also hoping to secure a more 
manageable implement, one was made, as shown in the 


Fig., without the cylinder, the net (a) being fastened to 
a hoop (p) of sheet copper, 4 in. in diameter and #ths in. 
long, soldered to the base of the wire screen-cone (0) ; 
the net-edge of the hoop being turned up over a wire, as 
the edges of tinware are often protected, which stiffens 
the hoop and makes it impossible for the net to slip off 
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after being firmly bound on with fine twine. The ring 
(x) for the attachment of the tow-line is of gth in. brass 
wire, the ends of which are carried down within the cone 
and soldered, at opposite sides, to the inner surface of 
the copper hoop (p); all the connections and joints from 
“n” to “po” being carefully soldered so that nothing can 
enter the net except through the meshes of the screen. 
This whole arrangement was found to be light, conven- 
ient and practicable beyond anything that I had used 
before, or had seen used in the most experienced and 
capable hands. 

By far the most efficient service that can be attained 
with this apparatus in most localities is accomplished by 
sitting in the stern of a row-boat and towing the net by 
its line (6) held in the hand ; giving more or less line, or 
causing the speed of the boat to be varied, according to 
the degree of immersion required, suddenly slacking the 
line for a second or two to allow the net to dive into a 
weed bed when desired, or suddenly drawing it forward 
enough to cause it to rise above some source of danger, 
or away from patches of weeds when clear-water forms 
are being collected, steering it to one side or the other of 
the boat, or even drawing it to hand occasionally, in or- 
der to throw it out into weely patches at the side of 
the boat’s course. By such management, one can make 
the apparatus almost an instrument of precision, and can 
gain more of that exhilarating recreation that comes 
with an exercise of care, adroitness and skill than he 
would find in trolling for pickerel or in sailing a cat boat. 

The brass cone and its hoop at the mouth of the net 
are heavy enough for most purposes; but if additional 
weight be required it may be added in the form of a lead 
sinker, which is perhaps better than making the original 
construction heavier, as it is capable of variation when 
desired. A longitudinally perforated cylinder of lead, 
13 mm. thick and 75 long, weighing 1-4 1b., as sometimes 
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used for sinkers upon a seine, is a convenient form which 
may be readily strung upon a cord and tied upon one side 
of the copper hoop when “ fishing” by casting out from 
the shore, or be tied at the tip of the screen-cone for 
towing from a boat. In the latter case the lead may be 
simply strung upon the tow-line, and so fastened that it 
cannot move away from the net, as shown at “c;” after 
the first trial of which plan, the net worked so well that 
I was not tempted to return to any one of the many 
other arrangements that had been tried. 

There is no difficulty in towing the net in mid-water, 
one or more meters below the surface, or near the bottom 
where that can be readily seen, and the net be guided 
accordingly. It may also be dragged freely upon the 
bottom if that is hard, or is protected by dense weeds. 
On a soft, muddy bottom, or on sand that is easily stir- 
redup, and fine enough to pass readily through the 1-16th 
in. meshes of the screen, it is evident that this or any 
similar arrangement will be overwhelmed with waste 
material. The expedient of suspending heavy sinkers 
from the hoop of the net, by strings that allow the net 
to remain some inches above the sinkers when they are 
dragging upon the bottom, was tried with some degree 
of success; but any such arrangement is precarious when 
the net is out of sight, and it is evident that for such use, 
if desired, the net should be enclosed in a cylindrical 
framework or cage of stiff brass wire, so designed that, 
however it may fall, it will always lie upon some two 
longitudinal wires as runners, upon which it will be sup- 
ported and will glide like a sled, as is done in some of 
the larger apparatus employed for similar use from 
steam or sailing vessels. 

As soon as one collection which is to be kept by itself 
has been completed, the material accumulated should be 
transferred into one of the wide-mouth, (about 4 or 5 oz.) 
wash bottles (d) provided for the purpose. The net is to 
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be raised rapidiy from the water at the side of the boat, 
and held suspended from its tow-line until it has emptied 
itself of water, mostly of course by percolation through 
the lower portion of the cloth; it is then soused in the 
water again aud lifted as before, and after repeating this 
procedure three or four times the solid particles have 
nearly all been washed down into the tube at the bottom 
and into the adjoining portion of the net. This portion, 
still held vertically, and with the tube (s) full of water, 
is then brought over the edge of the boat, and held over 
one of the wash-bottles while the screw-cap (t) is care- 
fully removed, and the water with most of the organisms 
allowed to fali into the bottle. Ifthe collection be small 
or for other reason it be desirable to save as much mate- 
rial as possible, the cap is securely screwed on (not 
dropped overboard), the net soused again, and the wash- 
ing-out repeated ; and so on until the water comes clear 
from the net. If, unfortunately, the screw-cap should be 
lost, one of the muslin filters can, instead, be tied. over 
the end of the tube (s); but it would be inferior in safety, 
and, as the whole collection will not adhere to this fil- 
ter, the other procedures would still be necessary and 
would be performed ata great disadvantage. It is there- 
fore better, if one fears the loss of the cap, to connect 
it with its tube (s) by a few inches of strong twine, ar- 
ranged slack, so that the cap can be unscrewed but cannot 
be lost. The cap and tube are the common kerosene-can 
top, to be obtained at any tin-shop. 

Of course the net and- screw-cap are thoroughly rinsed 
before and after each collection, the organisms from 
marshy shores or weedy beds or streams, where most 
will be obtained, being kept carefully separate from 
those of the clear water; and in the latter case those of 
the surface and deep water being kept apart, and the 
hour of day and state of weather being carefully recorded, 
as essential to an understanding of the distribution and 
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habits of the various creatures. The determination of 
the exact amount of ‘‘ plankton,” by which is meant the 
totality of the micro-organisms floating free in any por- 
tion of the lake, from top to bottom, can of course only 
be made by a different sort of net with apparatus to give 
it a vertical instead of horizontal motion. 

When collections are to be made only in three or four 
localities, to be worked over in the laboratory within a 
few days, they may well be kept in the bottles as thus 
described. But in longer trips when several dozens of 
collections are to be made, or in any case when the ma- 
terial is to be kept long on hand before receiving atten- 
tion, and would therefore die and decay, it must be con- 
densed by straining out the surplus of water, and trans- 
ferred to small vials (g) containing diluted alcohol of about 
70 per cent with or without traces of picric and hydroch- 
loric acids or of acetic acid and corrosive sublimate, or 
such other killing or preservative fluid as may serve the 
purpose for which the material is to be used. The 4- or 
6-dr. cylindrical vials used for pocket medicine cases are 
best for this purpose, those made with full-width mouth, 
without a neck, being much the most convenient to fill, 
though awkward to pour from, and on the whole prefer- 
able when they can be obtained strong enough for safety. 
Those with screw caps, lately introduced, would be 
doubly convenient if not more liable, as most of them 
are, to breakage or leakage. 

-The method of straining away the surplus water has 
been to pour it into a small funnel plugged at the bot- 
tom, and furnished above the plug with an area of fine 
wire gauze through which the water could ooze very 
slowly, the filtrate at last remaining adherent to be re- 
moved with much difficulty. As this method was im- 
practicable for the amount of work which [ intended to 
do in the field—or rather, in the boat—it was abandoned, 
and straining through thin muslin filters, made of the 


40 THE AMERICAN MONTHLY [Feb., 


same material as the net, was substituted. These were 
made 3 in. in diameter, cut round like chemical filtering 
papers, and used in a similar manner; and they proved 
very satisfactory. They are carried between the pages 
of the note book, or otherwise kept clean and smooth; 
and, when required, one is suitably folded (f) and placed 
in alittle tin or copper funnel (e) 22 or 3 in. in diameter, 
from which, for convenience, the tubular portion below 
has been melted off, only the conical portion being use- 
ful. Through the strainer thus made, held over the edge 
of the boat, the contents of a bottle of washings from the 
net can be poured more rapidly than would be expected. 
When the material is very abundant, the organisms ac- 
cumulating on the filter by the teaspoonful, as much as 
is required is to be transferred to one of the numbered 
vials of alcohol, and the filter is thrown away ; but if the 
quantity be small, it and the filter are put, together, into 
the vial for future examination, taking care not to crush 
the objects by careless handling. By pouring fromthe 
wash-bottle immediately after stirring it, nearly all the 
organisms can be transferred to the filter, and most of 
the sand, if any, left in the bottom of the bottle. 

All the apparatus required for a week’s collecting may, 
except the net, be carried in one’s pockets, and when in 
the boat be spread out upon or under the seat; but it is 
very convenient to have a suitable case, such as a small, 
satchel of leather or canvas, the latter being less liable 
to defacement by a slight wetting, arranged to hold 
safely and display easily the following apparatus: 
(a) the net, complete, with tow-line (J) and sinker (c) at- 
tached ; (d) three wash-bottles, corked; (e) the funnel; 
(f) a supply of filters, twice as many as the numbered 
vials, to allow for emergencies; (gy) an adequate supply, 
numbered in regular series, of vials for the specimens, 
each being half or three-fourths full of the required pre- 
servative fluid; (h) a pair of small forceps to assist in 
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handling the charged filters and in getting them into or 
out of the vials; (2) a sounding line and lead ; (#) a com- 
pass, and hand lens or microscope unless these be car- 
ried in the pocket; (2) a note book and pencil ; and (m) 
some extra sinkers and string, a needle and thread for 
repairing the net if torn, and for long trips an extra net 
(the cloth part), in reserve. 

With such an outfit, and the Michigan lakes to “ fish ” 
in, afew weeks of summer vacation can be spent with 
equal profit and pleasure. 


Diatoms of the Connecticut Shore.—VII. 


By WILLIAM A. TERRY, 
BRISTOL, CONN. 


Karly last season, I visited Leete’s Island to complete 
observations commenced the previous season. At low 
tide at Shell Beach, there is a broad expanse of soft mud 
laid bare below the sands; this mud just before the re- 
turn of the tide was covered with a brown film that I 
recognized at once as being composed of living diatoms. 
On examination the microscope showed that these were 
chiefly three different sizes of naviculoid diatoms aggre- 
gated into separate colonies, the smallest form being so 
minute that a power of 500 diameters was needed to 
definitely show their outlines; the next size being about 
double their linear dimensions, and the third considerably 
larger and showing the crossband of a Stauroneis. 

I tooka small fragment of the film about 1-10 of an 
inch in diameter and separated and mixed it with a few 
drops of salt water; then took one dropof this and placed 
it ona slip and covered with an inch square cover glass. 
Under the microscope, this showed tne film broken into 
minute pieces in which the diatoms were packed in 
solid masses, each kind separately, and were motionless ; 
but thousands of each variety were diffused through the 
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water and these were very active, showing their charac- 
teristic motions and their usual color. On counting the 
diatoms in the field of view in various parts of the slide, 
I estimated that this drop contained over 250,000 indi- 
vidual diatoms ; and as this was less than 1-5 of the frag- 
ment of film under examination, I thought it safe to 
conclude that each square inch of this film contained over 
one hundred million diatoms. As the area covered by 
this sheet of living diatoms was about 20 rods in width 
and some 80 rods long, the number of individuals com- 
posing it may well be reckoned inconceivable. I had 
previously found agregations of similar diatoms cover- 
ing a space of several feet in diameter, and had been 
duly impressed by their prodigious numbers, but any- 
thing like this I had never before seen. An acid treat- 
ment soon demonstrated that the two smaller kinds did 
not possess any silicious covering. They were as easily 
dissolved and destroyed as desmids would have been by 
the same treatment; the larger kind, however, survived 
the operation and proved to be very small specimens of 
Stauroneis salina. 

The soft ooze upon which rested this immense sheet of 
living diatoms, and from which they had separated them- 
selves and climbed up to enjoy the sunlight as soon as 
the water had receded, was itself rich in varieties of 
- nearly all sizes; but as these have been named in previ- 
ous articles of this series in describing the diatoms of 
Shell Beach, it is not necessary to specify them here. 
The mud was also exceedingly rich in varieties of micros- 
copic animals. 

Two weeks later I visited Shell Beach again, and 
found a similar brown sheet of diatoms spread over the 
mud; but examination showed important changes. The 
two smallest forms had nearly disappeared, being found 
only in small patches here and there; the bulk of the 
film being composed of two different sizes of Stauroneis 
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salina, one being the same size as those previously found, 
the other considerably larger. Stauroneis salina is com- 
mon al] along the Connecticut shore, but I have never pre- 
viously found them abundantin any one gathering. The 
common form is many times larger than these in this liv- 
ing film. Parts of this film now showed large numbers 
of Pleurosigma,—P. fasciola, P. affine, P. angulatum, P. 
decorum, and P. balticum being abundant. 

Crossing over Leete’s Island, I found Great Harbor 
Beach showing only a few patches of brown film from 
six to ten feet in diameter. These were generally sim- 
ilar to that on Shell Beach, but on the north side of the 
harbor I found one in which Pleurosigma fasciola was 
accompanied by an equal number of a form I had never 
before seen. This was cylindrical and straight, both ends 
tapering down to a hyaline prolongation which was tip- 
ped with a small knob. By holding a frustule of P. 
fasciola so as to give an edge view with a linear outline, 
it closely resembled the new kind but was only about 
two-thirds as large. Both were very active, swimming 
about with ceaseless activity, and at about the same rate 
of speed. The new kind proved to be destitute of silex,’ 
being completely dissolved by acids. 

Two weeks later the sheet of living diatoms still cov- 
ered the mud at Shell Beach at low tide. It was now 
composed chiefly of the larger Stauroneis with Pleuro- 
sigma in greater abundance, and was of sufficient thick- 
ness to be separated from the mud aud rolled up into 
floating masses by the advancing tide ; two months later, 
in September, the brown film had entirely disappeared, 
low tide showing only a broad expanse of soft mud. 

West of the depot at Branford, a new bridge had been 
built. In digging for the foundations a large amount of 
marine deposit had been thrown up which all contained 
diatoms. Part of it was quite similar to the upper 
stratum at Leete’s Island which showed Navicula didy- 


44 THE AMERICAN MONTHLY [Feb., 


mus and related varieties, another part showed Surirella 
febegerii with numerous other varieties which were 
shown by the twelve foot stratum at Leete’s Island. 
Much of this marine deposit is not rich, but it all con- 
tains diatoms. Silver Sands is a watering place about 
two miles east of Light House Point at the entrance of 
New Haven Harbor. Between these two places stretches 
a salt marsh divided from the waters of the Sound by a 
bank of sand thrown up by the sea, which I should judge 
to be from two to five hundred feet wide, and several 
feet higher than high tide. 

The waters of the marsh communicate with the Sound 
by means of Morris Creek near Light House Point and 
two small creeks at Silver Sands. I procured material 
from the marine deposit underlying this marsh at several 
points, and found it contained diatoms in most respects 
similar to those of the deposit at Leete’s Island, but 
with some differences. Instead of the Navicula maculata 
so plentiful at Leete’s Island but which was very rare 
here, it had many more specimens of Navicula latissima 
and related varieties. Cerataulus polymorphus and C. 
‘turgidus, with Biddulphia pulchella were much more 
abundant and varieties of Auliscus were also more plen- 
tiful. 

At about four or five feet from the surface I found 
a stratum containing rather more numerous varieties 
then any previously described in which were mingled 
both deep and shallow water kinds. The upper stratum 
in all these marshes that is penetrated by the roots of 
sedges and other marsh plants, nearly always contains 
numerous varieties of Navicula constricta or Diploneis, 
and also many varieties of Navicula elliptica. Below this 
are strata with Pleurosigma and Campylodiscus, then 
comes Coscinodiscus and Actinoptychus. The strata 
sometimes alternate so that shallow water kinds are 
found below those containing only deep water varieties. 
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At six or eight feet depth the shells of oysters and other 
marine animals are often abundant. 

This marine deposit is conclusive proof that all these 
marshes were once open water; the huge bank of sand 
that now prevents the waves from flowing over them is 
a superficial structure lying on top of the marine deposit 
which projects through it, and shows at low water as a 
bank of mud some three feet higher than the surface of 
the water at low tide, and extending downward to a vary- 
ing depth and outward into the open water; in some 
places it can be traced outward for nearly a mile or until 
the water becomes too deep to follow it. The upper 
lavers of this ancient mud, where it shows on the steep 
face of the sandy beach, are filled with roots of sedges 
and contain the same varieties of diatoms as the upper 
stratum beneath the marsh. In fact this stiff mud contin- 
ues in an unbroken sheet from far out in the open sound 
back to and through the ridge of sand forming the 
beach and under the entire surface of the marsh. This 
shows that these marshes were once much more extensive 
then they are at present, and that the sea has been for a 
long time at work driving back the sandy beach and 
washing away the surface of the ancient deposit. This 
fact introduces an element of uncertainty into our study 
of recent marine diatoms. 

I have pointed out in previous articles that the pres- 
ence of even an abundance of fresh water diatoms in a 
marine deposit, is no proof that fresh water had ever ex- 
isted near that locality; the diatom being brought down 
in abundance during high freshets in creeks and rivers, 
and distributed over vast areas by the action of tides 
and storms. It might be supposed that soundings, and 
gatherings of recent soft muds, would contain only re- 
cent varieties; but when we consider that hundreds of 
acres of ancient deposits have been washed away to a 
depth of from six to twenty feet, and that there is a core- 
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sponding surface now exposed to the wear of tides and 
storms, it will be seen that there is at least a chance that 
some of these ancient diatoms are mingled with our re- 
cent gatherings ; and that it is possible that rare and cu- 
rious finds instead of being the product of yesterday, or 
even the blind imprint and effigy of former life, may be 
themselves the very individual forms that once instinct 
with life and vigor were swimming in these seas before 
the dawn of history. 

The pond holes in the salt marsh between Silver 
Sands and South End were very numerous, but most of 
them were shallow and probably dry at certain seasons, 
and I did not find them to contain anything of special 
interest ; but.two of them just back of the beach were 
deeper and were exceedingly rich in diatoms, Pleuro- 
sigma balticum var. maxime being the most abundant; va- 
rieties of Amphora and of Amphiprora were also numer- 
ous and many others similar to those that have been 
previously described as inhabiting such locations. Actino- 
cyclus crassus is common all along this part of the Con- 
necticut shore, and Actinocyclus barkleyi is found here; 
but as this marsh connects on the west with the marsh 
bordering on Morris Creek, and as this creek is probably 
the most prolific habitat of A. barkleyi that has ever been 
discovered, its presence might be looked for here. A 
living specimen of the very large Amphiprora of these 
marshes is a remarkable object of observation. When 
one of these diatoms pushes into the field of the micro- 
scope, ploughing up the debris before him and filling up 
nearly the entire field of view, and passes on sweeping 
every thing before him; you may possibly consider him 
a vegetable, but never a plant. All the Pleurosigma also 
when healthy and vigorous are very active; almost any 
of them are able to surpass the most rapid steamboat in 
relative speed. For some years past I have not found 
the beautiful red algw that used to be abundant on these 
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shores; but this year in September I found at Silver 
Sands, Grinnellia americana, several peculiar types of 
Dasya elegans, Lomentaria baileyana, Callithamnium 
baileyi and corymbosum with several other varieties, 
Polysiphonia violacea and olneyi and many others. 
Large quantities of aged specimens were thrown up on 
the beach; some days I saw two men with horse and 
cart at work for several hours piling them up above 
high water. This pile contained abundant specimens 
that had been beautiful when young, but now were faded 
and black; and so covered with growths of hydroids as 
to give the whole pile a gray tint. Off the beach at 
Morris Cove, Polysiphonia violacea and related varieties 
were plentiful. Westof New Haven Harbor at Hine’s 
Point and at Merwin’s Point near the village of Wood- 
mont, I found the red Ceramiums and Callithamniums 
plentiful, and red Polysiphonia unusually abundant. 

I took samples of earth from four and five feet below 
the surface of the marsh between Savin Rock and Wav- 
erly Grove and found them rich in varieties of diatoms 
similar to those from Silver Sands, but containing an 
even greater number of kinds of Cerataulus, Biddulphia, 
and Auliscus. Similar samples from the marsh back of 
Woodmont also showed an increased number of these 
species, and soundings from the creek were rich in Navic- 
ula permagna of the normal type, which is somewhat rare 
here. The specimens so plentiful at Leete’s Island are 
a different variety of this species. I investigated more 
or less closely about 25 miles of shore line, but as my 
examination of samples is not yet completed I do not 
give lists of species in this paper. 


Gallic and Tannic Acid Tests.—To a solution of tannic 
acid, add solution of chloride of barium and a piuk precipitate 
will result, gradually darkening. To a solution of gallic acid, 
add a solution of potash and of chloride of barium and a blue 
precipitate will result.—Fred’k Davis. 
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A Substitute for Spring Clips. 


By ARTHUR M. EDWARDS, M. D. 


NEWARK, N. J. 


I have an old microscope, an upright one, one of the 
old French pattern, in fact it is the same as I first pos- 
sessed over forty years ago, with achromatic lenses, 
dividing, which has a stage with a fine adjustment fixed 
to it. 

Last spring, I was using it as a finder for certain 
low power objects. There were no spring clips to the 
stage by means of which the object could be fixed. This 
does not so much matter when the microscope is up- 
right, but even then when using alens of about one-half 
inch focus it is difficult to fix the object. No matter how 
careful you are the object will slide out of the way when 
you let go of it. The movement is not easy and when a 
mechanical stage is used it becomes impossible to fix it 
entirely. 

Under these circumstances, I contrived the following 
apparatus. I find it very useful and so I describe it for 
the benefit of those who are also in want of something 
of the same kind. - 

I cut with a strong pair of scissors a strip from a 
corset steel. Now this is poor steel but it cuts rather 
easily and bends nicely. This strip is about as wide as 
the spring clips usually are on the stages of microscopes, 
that isto say a little wider than an eighth of an inch. 
This is bent until it forms aspring. One end is rounded 
off and this end is for the spring to fasten down the 
slide to the stage. The other end is carried under the 
stage flat to the opposite side of the stage. The whole 
is bent down until it forms a spring. In this way an ex- 
cellent spring clip is made and I really found it very ser- 
vicable. This is a cheap spring clip, for it cost nothing 
except the labor of cutting and the old corset spring. 
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Mould and Other Growths Found in the Seed Cavity of Apples. 
By L. M. MOOERS, 
TAKOMA PARK, WASHINGTON, D. C. 

In the American Monthly Microscopical Journal for 
January, 1894, appeared an article by Dr. A. C. Stokes, 
entitled “A Mouldy Puzzle” in which he describes the 
appearance of a certain growth found in the core cavity 
of apples and which he characterized as a “fungus.” 


White growth from wall of seed-cavity of an apple. 


I had often noticed this growth, without giving it any 
special attention, but upon reading Dr. Stokes’ article 
and seeing a chance to ‘“‘puzzle it out’ and make myself 
famous, I began to hunt for the spores and for the my- 
celial threads outside the core cavity which he says 
“must be there.” While I rarely failed to find the 
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| cottony growth I did not succeed in finding either spore 
or mycelium and began to doubt whether they really 
existed at all. The growth appears as Dr. Stokes des- 
cribes it, as white cottony patches springing from the 
inner surface of the walls of the seed chamber or running 
over them in fluffy ridges, and also investing the coats 
of the seeds. Under the microscope it appears as a mass 
of more or less elongated cells, many of them being drawn 
out to most abnormal lengths and usually studded with 
minute papilliform bodies. While the appearance of 
the longer cells closely resembles threads of mycelium, 
the manner in which they grade into the normal cells of 
the apple body would alone seem to preclude the idea 
of a fungous origin. In their manner of occurrence, 
nature, and appearance, they more closely approximate 
plant hairs than any fungous growth. Having gotten 
thus far, I called on Mr. Galloway, chief of the division 
of Vegetable Pathology, Department. of Agriculture, 
who had recently had his attention directed to this 
same matter, and not only had my own conclusions that 
the growth may properly be regarded as internal plant 
hairs corroborated, but I learned still further that the 
cells usually start from the walls of the seed cavity, 
growing in and surrounding the seeds, but may also start 
from the seeds. I learned also that the papilliform 
bodies studding these cells are quite common especially 
on internal hairs such as those in the intercellular spaces 
of various plants,—the white water lily being a good 
example. 

While examining the growth just considered, the com- 
mon blue mould so often seen in the core cavity of 
apples invited my attention as to its manner of gaining 
entrance. A short article in the Agricultural Gazette of: 
New South Wales, for June, 1891, says of it under the 
heading,—‘“‘ Mouldy Core:” 

«“ This is a diseased condition brought about by the 
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presence of common mould in the core which gains en- 
trance through an open pip. Ordinarily only apples 
with open pips are liable to the disease. The spores of 
common mould coming in contact with the surface of an 
apple with an open pip first adhere, then germinate and 
send their threads into the pip-hole and thence into the 
core cavity. Here the threads grow and fructify until 


Cells from white growth on seeds of an apple. 
m. A thick part of the mount. 


they finally attack the pulp which attack is accompanied 
by a brownish rot.” 

[I examined some 300 out of a lot of three barrels of 
rather imperfect apples and made notes of the results. 
Apples of the same variety vary greatly as to the condi- 
tion of the pip or blossom end—both while growing and 
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after being stored. A perfect pip presents no opening 
into the body of the apple, while those termed “open” 
are spreading, broken down, cracked more or less deeply 
and often show that they have been the door way through 
which some marauding worm has entered. But open 
pips do not account for all the mouldy cores, in fact, they 
account for only a small portion of them. Worms often 
enter the apple by way of the pip, oftener perhaps than 
from other points, and they are the parties responsible 
for most of the mouldy cores. 

The spores of mould are universally disseminated and 
wait only a lodgment and the proper conditions to germ- 
inate and produce their kind again, The apple pip 
forms a good collector of the floating spores and from it 
they are carried into the apple by the first worm that 
enters, and once in they do the rest. Apples are sub- 
ject to the attack of worms from the time the petals fall 
away and the calyx begins to enlarge to its maturity, 
and in especially wormy years it is not uncommon to 
find 50 per cent or even more of the product of an or- 
chard thus injured. Out of 100 apples without worm 
holes, 99 showed no mould in the seed cavity, and one 
with no opening that I could discover did contain it, 
but I am quite sure in the light of subsequent results, 
that with a more careful examination this seeming ex- 
ception would have been no exception, but could have 
been folded with the other ninety and nine that went 
not astray. Twenty-five with worm holes by way of the 
pip into the seed cavity all showed mould, six with pip 
broken down and containing spores but no opening ex- 
tending into the seed, cavity showed no mould. I found 
two that had been stung while quite young by some of 
the curculio tribe but otherwise sound. The wound 
made by the puncture showed a hardened, slightly dark- 
ened tract, the center of which contained a white growth 
but not extending to the seed cavity which was free 
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from mould. In falling from the tree apples are fre- 
quently penetrated by stubble making wounds called 
straw holes. These I have found mostly filled with 
mould and if penetrating to the seed cavity, investing it 
also with the same growth. 

I have found exceptions to this, however, in which the 
straw had penetrated to the seed cavity and no, mould 
followed, but the reason for this seemed to be in the na- 
ture of the wound, the straw still remaining and really 
leaving no opening between the seed cavity and the 
outer air. My examinations began in February and 
continued well into April, or as long as my apples lasted, 
for by this time they were decaying badly. Those with 
spots of decay beginning at the surface and extending 
only partly through the body showed no mould in the 
seed cavity, but where the decay reached the core mould 
usually followed. Those entirely decayed were covered 
with numerous colonies of mould which invariably in- 
vested the seed cavity. 

The growth of which I have spoken as ‘‘common blue 
mould is Penicilliwm crustaceum instead of Aspergillus 
glaucus as I at first supposed, the latter being a stage of 
the common herbarium mould, Hurotium herbariorum. 

To summarize: The cottony growth is a modification 
of the normal cells of the apple. 

The cells that grow out into hairs, belong more par- 
ticularly to the walls of the seed cavity than to the 
softer parts, but it is difficult to draw a line between 
these two classes of cells as they grade so closely into 
each other. 

The spores from which originates the blue mould 
found in the seed cavity may fall upon any part of the 
apple’s surface. If lodging in an open pip, or blossom 
end, they may germinate and send their mycelium into 
the seed cavity where fructification is completed. Open 
pips account for but a portion of mouldy cores. 
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Apple-worms entering from any point may carry in 
the spores on his body. When the entrance is made by 
way of the pip, mould almost invariably occurs. 

Apples having broken-down and enlarged blossom 
ends containing spores but without an opening to the 
seed cavity showed no mould. 

Any opening through which spores may gain the seed 
cavity may give rise to mould. 

More mouldy cores result from the entrance of worms 
than from any other cause. 


Some Observations on the Behaviour of a Mixomycete. 


By THOS. CRAIG, 
STATEN ISLAND, N. Y. 


In Bennett & Murray’s book on Cryptogamic Botany 
mention is made of this form of life as the sixth sub-di- 
vision. It is placed between the fungi and the proto- 
phyta; but at the end of their description they say: ’We 
are justified in placing these organisms outside the 
limits of the vegetable kingdom.” 

Dallinger, in his edition of Carpenter on the Micros- 
cope, places them in the animal kingdom, in close affini- 
ty with the rhizopods. Saville Kent, after prolonged 
investigation placed them in the animal kingdom. All 
these writers follow De Bary, who in 1859 first pub- 
_lished the results of his researches and his conclusions 
that they were more allied to animals than plants. De 
Bary’s conclusions were fully confirmed by Saville 
Kent, who traces the development as follows: Suppose 
the existence of a sporangium ; this bursts and liberates 
the spores which in the presence of water give birth to 
a globular protoplasmic body, which becomes after a 
time a flagellate infusosian, capable of ingesting solid 
food. It then loses its flagelle and becomes an Amada. 
Two of these conjugate and attract a number of other 
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like bodies, or become joined to them in some way not 
understood. These form what is called a plasmodium, 
a portion of which can be seen under the microscope. 
This plasmodium is capable of apparently yoluntary mo- 
tion. It goes forward and retreats by a flowing motion 
carrying embedded in its substance various species of 
alge which it has captured as food. There is a remar- 
kable resemblance in the mode of movement between 
the myxomycetes and the proteomyxa: the same flow- 
ing motion of the protoplasm and the joining of the fila- 
ments to form larger ones. 

The reason for the foregoing prelude is that during 
the month of February 1894 Iwas watching one of the 
myxomycetes— which had developed in some water tak- 
en in the Old Town pond—into what may be called its 
animal stage. In the glass jar in which it is growing it 
resembles a miniature tree of many branches, flattened 
against the glass. Before it made its appearance the 
glass jar was so covered with growth of algae that one 
could not see through it. As soon as the myxomycete 
made its appearance and had traveled a short dis- 
tance, the glass on that part over which it passed was 
comparatively clear. Now that the myxomycete has 
gone several times round the jar, the glass is quite 
transparent. [ took some measurements of its rate 
of progress: 

Feb. 26, from 2.15 P. M. to 8.45 P. M. it had tra- 
veled 12 inches. 

Feb. 27, at 9 P. M. the distance covered was 63 in- 
ches. 

Feb. 28, at 9 P. M. 104 inches. 

March 1, at 9 P. M. 154 inches. 

So that you will observe the rate of progress is 
not uniform, but the average rate of progress was 
5-26ths inch per hour. A curious cicumstance is that 
while the plant life disappears in all parts of the 
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glass over which the myxomycete moves, it does not 
seem to interfere with the animal life on the glass. 
There are a large number of the brown Hydra and 
numerous small worms, which do not appear to be 
affected in any way, although they are surrounded by 
the plasmodium of the myxomycete. 

I have not been able to definitely name the species, 
owing to the absence of the sporngium, but from fig- 
ures I have seen it resembles Didymium serpula. Of 
course in the foregoing there is nothing very new, 
but having been fortunate enough to get so fine an 
example, so favorably located for examination, I thought 
it might interest some of the members to see under 
the microscope, an object about which so many div- 
erse views have been held by botanists and zoologists. 
Apparently the only reason for the botanical claim to 
it is the fact that in its reproductive stage it forms 
sporangia like some of the fungi, while on the other 
hand, from its first appearance in the water or in 
damp places it acts precisely like an animal in its 
mode of progressand its way of taking in and digest- 
ing solid foods. 


EDITORIAL. 


The American Society of Microscopists._-Our readers 
will be much amused with the article in this issue written by 
Dr. James of St. Louis, but we hope that those who are mem- 
bers will resolve to rid the society of such incubuses as now 
weigh it down, and decide to renovate it. That something is 
radically wrong, no observing person can fail tosee. . Dr. James 
hints that it is run by and for the glorificatioa of one person. 
We should be sorry to believe such to be the case and are very 
sorry that others are forced to such a belief. But unfortunately 
many things give color to this idea. Selfish interests often 
dominate societies during their decline, while patriotic devotion 
would produce opposite results. There are unselfish men like 
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Gage, James, Kellicott, Claypole, Doubleday, Moore, Milnor, 
Mellor, Shanks, Ward and Whelpley, who might come to the 
front determined to redeem the society from the odors that have 
pervaded it of late; and when they do so, a considerable num- 
ber of men ought to feel interested to attend. We strongly 
urge upon them this duty to the organization. Apart from the 
personel, a radical blunder has been in progress now for years. 
We refer to the illogical attitude occupied by the society. For- 
mally there was a good microscopical section of the American 
Association for the Advancement of Science. Certain people 
who thought it grander to be officers of a national society than 
of a section of one, withdrew and formed the A. 8. M. They 
chose to cut loose from the parent society and yet they go fol- 
lowing the parent around all over the country and parasite upon 
it. As fast as the personal ambitions of such men have been 
gratified, they loose interest in the society and neglect to attend. 
Some who attend do so in pursuit of office and selfish power. 
The society is cursed by their presence and afterward is sup- 
posed to suffer from their absence. 

As a section of the American Association it offered less glory 
for office-seekers, but sufficient opportunity for scholars to read 
and hear papers. No dues or fees were required except the As- 
sociation fees. Now, those who belong to both pay double fees 
and get no more for it. 

In order to prevent the prompt publication of papers, a rule 
is adopted forbidding those who read papers from giving them 
out to periodicals. Then those papers slumber for months in 
the Secretary’s coat pocket, only to be issued when stale to 
about 200 people who never read them; and the unoccupied 
space in the ‘“‘ Proceedings” is eked out with matter utterly 
foreign to such a publication. 

At the present writing, we have, in this JouRNAL, given the 
public, including almost every country on the globe, a full ac- 
count of everything of any value connected with the 1894 meet- 
ing and have put before 2,000 readers, all that the various 
authors (whose papers were filed but not read) cared to com- 
municate. In the course of three or four months, that aforesaid 
coat pocket will be searched and perhaps a mouse will come 
forth. 

The American Society of Microscopists has been sadly in de- 
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cline for three years past. Gentlemen, we beseech you turn 
your thoughts towards its interests, or you must prepare crape. 


MICROSCOPICAL SOCIETIES. 


What Dr. James thought of the Brooklyn meeting of 
the American Microscopical Society.—Did you ever leave 
business requiring your personal presence, leave comfortable, 
and cool offices and apartments, and travel a thousand miles 
in crowded, stuffy cars in the very height of the dogdays, 
actuated by a sense of duty anda desire to meet old friends, 
and in their companionship to undertake congenial scientific 
studies and investigations—did you ever do this and arrive 
at your destination soiled and dirty, tired and fagged out, but 
buoyed up with anticipation of the treat to come, and then 
repair to the tristing place only to find most of the friends 
whom you longed to see, absent, no arrangements, or very 
imperfect ones, made for the reunion that you were to attend, 
and everything at odds and ends? If you have, you know 
how I felt on arriving. 

The 15th annual meeting of the American Microscopical So- 
ciety, was in most respects a complete failure, redeemed only by 
efforts of a few of the faithful whose ardor neither summer’s 
heat, the discomforts of railroad travel and hotel life, nor even 
“hard times” can allay. At whose door the failure lies, I will not — 
attempt to discuss. It cannot rightfully be attributed to any 
person or any particular circumstance, but rather to a concaten- 
ation of circumstances, all tending to the one end. 

Owing to the lack of notice through the usual channels, the 
pharmaceutical, medical and microscopical journals, few were 
aware that the meeting would commence on Monday morning 
(instead of Tuesday, as has been the invariable custom hitherto) 
and consequently when the hour for opening came, there was 
only a handful, scarcely a corporal’s guard, of members present. 
These found that absolutely no preparations for the meeting 
had been made. In the general arrangements for the meeting 
of the American Association for the Advancement of Science, a 
place for the members had been allotted, itis true, but no 
place was provided for the display of new optical instruments 
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and apparatus (one of the most interesting and important 
features of the annual meetings), no place or arrangements for 
the “working sessions,” of whose interest and value it is super- 
fluous to speak, not the slightest for the annual conversazione 
and exhibition, a feature hitherto the pride of the Association 
and the delight of thousands of citizens of other cities in which 
the society had held its meetings. There were no badges, and 
not even a programme had been provided. To cap the climax, 
the president had not shown up! Is it any wonder that the 
little handful of the faithful huddled lonesomely in the large 
and handsome hall of the Polytechnic Institute, dispirited and 
disappointed ? 

An informal talk was held, and it was decided to postpone 
the opening session until the afternoon, and the party adjourned 
to the headquarters, St. George’s Hotel, where, in the constant- 
ly increasing number of arrivals of those intending to take 
part in the meeting of the the Association for the Advancement 
of Science, they met friends with whom they managed to while 
away the time until 2 p. m. 

At this hour, the president not having arrived, Dr. Hyatt, 
of Brooklyn, was installed as president, pro tempore, and called 
the meeting to order. Little was done at the session save to 
map out an order of proceedings, in lieu of a programme. 
Owing to the fewness of those present it was decided not to 
read any of the papers except by title. Dr. Seaman, the 
Secretary, gave a brief sketch of the publications of the society, 
and of their disposition, and, after routine business, adjourn- 
ment was had until Tuesday morning. 

On Tuesday things looked much brighter. A number of 
the older members had arrived, and among them the Presi- 
dent, Dr. Lester Curtis,and when the hour for meeting arrived 
some thirty members were in their seats—not a very large 
number, it is true, but one which redeemed the meeting from 
utter and abject failure. The morning was passed in hearing 
committee reports, the appointment of committees, etc., and 
one or two papers were read. The afternoon of the second 
day of the annual meeting has hitherto been devoted to the 
Working Session, but, as stated, as no preparations had been 
made for this, it was determined to devote it to a visit to the 
Hoagland Laboratory, and the examination of the bacteriolog: 
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ical methods, apparatus etc., there employed. This visit was 
made in acceptance of a very cordial invitation extended by 
the officers in charge of the laboratory. 

I hope I make no breach of confidence in stating that a few 
of the members concluded to avail themselves of the opportu- 
nity to visit Buffalo Bill’s “Wild West Show,” which was in full 
blast somewhere in the neighborhood—that is to say, some- 
where on Long Island, Manhattan Island, or in New Jersey— 
elevated railroads, swift ferries, and other agents of rapid trans- 
it making any and everywhere within a radius of twenty-five 
miles of New York “in the neighborhood.” Candor also 
compels me to say that some were seen disporting themselves 
at Manhattan, Brighton and Coney Island beaches. I have 
not yet compared the notes of the various delegations, and 
cannot say which place offered the greatest attractions. I have 
the word of President Simon P. Gage of Cornell, however, for 
the statement that Buffalo Bill’s show is “bully;” while Dr. W. 
J. Lewis and the venerable Mr. Lomb, of the celebrated Bausch 
& Lomb Optical Works at Rochester, assure me that the dark 
Ulmer beer of the Court Palace (also in the neighborhood of 
New York) is particularly to be recommended to dyspeptics, 
and others—a fact that I shall remember with gratitude ifa 
cruel and malignant fate ever causes my wandering feet to stray 
into the jungles of Brooklyn again (unless when en route to 
Manhattan Beach). 

Professors Kellicott, Detmers, Burrill, and a host of those 
who formerly never failed a meeting, were absent at this one, 
and there seems to be a general apathy in regard to the society 
which shows that the new officers must infuse a deal of new 
life into their work if they would keep the society from going 
into the dry-rot. 

Professor Gage, the new President, isa man in the prime of 
life and robust health. The Vice-presidents are also energetic 
men, and they must infuse some of the spirit apparent in their 
other work into the management of the society. The whims 
and ideas of one man should not be allowed to be the policy of 
the association. We will, however, have more to say on this 
point hereafter. National Druggist. 


Vaccination is much more effective if practiced at once after 
recovery from typhoid fever, but no one knows why this is so, 
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January 14, 1895.—The eighth annual exhibition of the De- 
partment of Microscopy of the Brooklyn Institute of Arts and 
Sciences was held in Art Association Hall. The exhibition was 
one of the most successful ever held under the auspices of the 
Institute. Eighty-six microscopes were used, the visitors pass- 
ing from instrument to instrument. The present officers of the 
department are: H. F. Calef, president; H. 5. Woodman, vice- 
president; A. H. Ehrman, secretary ; C. P. Abbey, treasurer; 
James Walker, curator. 


MICROSCOPICAL APPARATUS. 


A Diagnostic Microscope.—An instrument has been made 
by Mr. Charles Baker, of High Holborn, London, at the sugges- 
tion of Surgeon Major R. Ross, of the Army Medical Depart- 
ment, for diagnosing cases of malaria fever, etc. It has a slid- 
ing tube coarse adjustment, and micrometer screw fine adjust- 
ment, square stage of sufficient size to allow any portion of a 
seven-eighth inch cover-glass mounted on a 8 by 1 inch slip to 
be examined. Itis fitted with a substage condenser, one-twelfth 
oil immersion objective, and eye-piece, the combination giving 
a magnification of 700 diameters. The body can be used ata 
length of 160 m.m., but closes to 100 m.m. to facilitate packing. 
The instrument is fitted in a solid leather case, six inches by 
three inches, with shoulder strap and loops to fit to military 
belt. A few glass slips and cover-glasses, also a bottle of cedar 
oil and a bleeding needle are packed in the case.—Pharmaceutt- 
cal Journal. 


MICROSCOPICAL MANIPULATION. 


To Demonstrate The Layers of Human Skin.—The 
human skin is composed of four layers as follows, commenc- 
ing with the superficial layer : 

1 Stratum covneum. 2 Stratum lucidum. 3 Granular la- 
yer. 4 Rete mulpighii or rete mucosum. 

All of these are easily demonstrated by the usual methods, 
except the stratum lucidum. This very transparent layer re- 
fuses all ordinary stains and is consequently difficult to differ- 
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entiate. Professor Haag, in the laboratory of Toledo Medical 
College, demonstrates this layer beautifully by the use of sul- 
pho-indigitate of sodium in the following manner : 

The skin is hardened in alcohol in the usual manner, cut and 
stained preferably in Woodward’s Carmine for the reason that 
sections can be transferred directly from alcohol to the staining 
fluid without first being hydrated. After being stained, bleached 
and washed in alcohol until all trace of the acid used in the 
bleaching fluid is removed they are placed in alcohol, to which 
a sufficient quantity of a saturated aqueous solution of sulpho- 
indigitate of sodium is added to give ita sky blue color, in 
which tney are left until the bluecolor is taken up. If the al- 
cohol has not been tinged too blue, no hurry need be exer- 
cised, as the sections are dehydrating at the same time they are 
staining. 

They are then cleaned in oil of cloves and mounted in bal- 
sam, in the usual way. Upon examination, stratum lucidum 
will be seen of a bezutiful blue color and clearly defined, while 
the heavy epithelial cells of the covneum will also be distinctly 
mapped out. 

A little caution is necessary, for if too much of the sulpho- 
indigitate of sodium solution be added to the alcohol, other 
portions of the tissue will give up the carmine and take up 
the blue stain. The stratum lucidum, having the greater 
affinity for the soda, will take it first and quickly, and if more 
of it be present than will satisfy its wants, other parts of the 
tissue will take it up and somewhat mar the differentiation and 
spoil the beautiful appearance of the specimen. American 
Medical Compend. 


Constructing an Aquarium for Use with High Powers.— 

M. Schandiun has just published in the Zeitschrift fur wissens - 
chaftliche Mikroskopie an interesting article entitled: Kin Mi- 
kroaquarium welches auch zur Paraffin Kinbettung fur Kleine 
Objecte benutzt werden Kann. 

What is especially to be remembered in that communication 
is the method used by the author in constructing an aquarium 
which can be used to examine microscopical objects under a tol- 
erably high power. 

A rectangle or a square is cut in a slide (near one of the edg- 
es.) Then upon the two faces a lamel of glass larger than the 
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part cut away is fastened. Warm Canada balsam is the best 
thing to use to stick the lamels to the glass. By this mean a 
slide is obtained with a cavity in it which cavity can be filled 
up with the liquid to be examined. This liquid will not run 
out in consequence of the capillarity, then it will be very easy 
to place horizontally the aquarium slide under the microscope. 

It will be naturally advantageous to fasten at the two ends 
of the slide and on each of the faces some little strips of 
glass whick will protect the aquarium. 

One of the greatest advantages which small similar appa- 
ratuses present is this: Once the organisms are placed upon 
the cover glass it is easy to fix them. Balsam can be dis- 
solved in xylo] and the cover glass be used for a preparation. 

These apparatuses are to be found in the stores and are 
sold by Klonne and Muller from Berlin.—Translated from the 
‘Societe Belge de Microscopie,” by Rene Samson. 


MEDICAL MICROSCOPY. 


A Physician’s Outfit.—The present day tendency of med- 
ical practice is, very markedly, to rely on microscopical meth- 
ods of diagnosis. Not only is a microscope essential, as an ed- 
ucational instrument, to every student of medicine, it is also 
hardly to be dispensed with in the course of any single day’s 
work by any intelligent and capable practitioner. Every state 
of disease is expressed and characterized by some micro-organic 
change. And the number of such affections that may be dis- 
covered by microscopical examination of the secretions is great, 
and continually increasing. When, indeed, any conscientious 
physician is found to be without the aid of this invaluable diag- 
nostic means, that state of things may safely be attributed to 
poverty and not intention. We deduce the suggestion that a 
“ hire purchase” system, for the acquisition of microscopes by 
the poorer members of the medical profession, could be worked 
out to some advantage. 

A cheap microscope is of little value to the physician, but, 
on the other hand, one must not forget that the course of med- 
ical education is, in itself, an expensive introduction to the bus- 
iness of life. It is, therefore, not seldom that the young doctor 
finds himself quite unable to buy a powerful and reliable mi- 
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croscope, when first that instrumental aid is needed to correct 
his errors in diagnosis, and save patient’s lives. Good service 
might be done, in some cases, to those who “ suffer many 
things,’ of the physicians, if a small microscopical laboratory 
were established by the local instrument maker, for the use of 
neighboring practitioners, at fixed rates. Several objections 
however, will at once occur to our readers as likely to deter 
microscopeless doctors !rom making such use of the facilities 
that could thus be offered. More benefits to suffering human- 
ity are to be expected from the advent of those “lay helpers ”’ 
to qualified physicians, who are now seriously working at the 
outskirts of medical science with the microscope.— The Optician, 
London. 


The Life and Writings of Rafinesque. By Richard Ellsworth 
Call, M. D. 4° pp. 227. Price $2.50. Louisville, Ky., 1895. 


This memoir of an early American naturalist has been pub- 
lished by the Filson Club and constitutes No. 10 of a series de- 
voted to Kentucky men. ‘The book is issued in elegeant style 
with wide margins, heavy paper, etc. It may be questionable 
whether so much expense was warranted by the life of this ex- 
centric fellow. Still there are in it many very curious things 
and a few contributions to scientific knowledge. Mr. Call has 
certainly shown an intense enthusiasm for and admiration of 
his subject, and the Filson Club might have put its money to 
many worse uses. 

Mr. Cill is impartial and has not hesitated to picture his 
hero in the true though often undesirable colors. Much of the 
book contains curious biography which is of very little scien- 
tific value. The patent schemes and quack remedies of Rafin- 
esque seem to have marred seriously his later life. Some of his 
literary productions are pronounced absolutely without merit. 
As an expose of literary piracy on the part of those who thought 
they could profit from Rafinesque’s knowledge, the book is very 
interesting. 

As showing incidentally why scientific men commanded very 
little respect eighty years ago, the book is admirable. As an il- 
Instration of self-sacrifice and devotion to science, the early life 
of Rafinesque was grand. 


REV. SAMUEL LOCKWOOD, PH. D. 
LATE PRESIDENT OF THE POSTAL MICROSCOPICAL CLUB. 
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An Artificial Key to Lichens. 
By L. A. WILLSON, 


CLEVELAND, OHIO. 

The object of the following key is to enable a micros- 
copist to determine the genus of any lichen from any of 
the various spores that pertain to the plant. To see the 
spores or the tissues, it is not necessary to make sections. 
Remove an apothecium, soak it in water, then remove 
the specimen to a slide, cover it with a drop or two of 
potassium hydrate, macerate, spread it out thin, add a 
drop of fresh water, cover and examine with a quarter- 
inch objective. It is a beautiful study. The numbers 
attached to the genera are those of Tuckerman’s Synop- 
sis of Lichens. 

No naturalist and especially no microscopist should 
fail to have some knowledge of every department of na- 
ture. It is humiliating to a naturalist when at a picnic 
or field meeting, to be asked about lichens and to be 
unable to respond. 


KEY 

1 Sp. granulose 13. Umbilicaria 
2 Sp. cylindraceous, long 34 Conotrema 
3 Sp. eight locular 64 Normandina 
4 Sp. eymbiform 68 Sagedia 
5 Sp. dactyloid A 

6 Sp. simple B 

7 Sp, spherical C 


NOTE.—Owing to the frequency of occurence of these words, Apothecia 
will be abbreviated to Apo., thalus to th., and spore to sp.—EDITOR. 
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8 Sp. 2 to 4 plurilocular or multilocular D 
9 Sp. bi-locular D b 
10 Sp. polar bi-locular E 
11 Sp. fusiform F 
12 Sp. acicular G 
13 Sp.:muriform H 
14 Sp. oblong I 
15 Sp. ovoid K 
16 Sp. ellipsoid x 

x Sp. ellipsoid—simple. See under B 

x Notsimple L 

A 
Spores dactyloid. 
1 Sp. colorless 48 Lecanactis 
1 Sp. brown or decolorate 51 Opegrapha 
B 
Spores simple. 
2 Sp. violet, black, spherical 58 Sphaerophorus 
2 Sp. ovoid y 
y Apo. scutellaeform 1 


Sees 


2 
2 


a 
a 


x 


1 Th. frondose, villous beneath clothed with a pannose hypothallus 
17 Erioderma 
1 Th. monophylous, or multifid, squamulose or crustaceous 
22 Pannaria 
1 Th. folliaceous, very rarely fruticulose, gonimia almost always 


concatenate 27 Collema 
1 Th. folliaceous, lead colored 28 Leptogium 
Apothecia orbicular 20 Heppia 
Apo. .depressed-globose urceolate, at length opened 25 Pyrenopsis 
Apo. rounded or oblong, flat 50 Melaspilea 
Apo. mostly cephaloid, variously colored, not black 41 Cladonia 
Apo. immersed in the thallus 63 Endocarpen 
Apo. innate 69 Verrucaria 
Apo. depressed-globose thallus epiphyllous, passing into a lobu- 

late crust 72 Strigula 


Sp. ellipsoid or sub ellipsoid, colored a 
Sp. ellipsoid or sub-ellipsoid, colorless b 


Sp. fucescent 22 Paxnaria 
Sp. brown 1 

1 Apothecia scutellaeform, black gyrose—plicate 13. Umbilicaria 
1 Apo. rounded, oblong, black 50 Melaspilea 
1 Apo. crateriform, stipitate, thallus crustaceous 61 Calicium 
1 Apo. turbinate with an ostiole 71 Pyrenastrum 
Th. of jointed filaments 42 Ccoenogonium 
Th. evernizform 10 Parmelia 


Th. fruticulose 1 

1 Disk colored differently from the thallus 3 

1 Disk and thallus pale 4 

1 Th. brownish black 24 Lichina 

1 Th. attached to substrate by a single point 26 Omphalaria 

1 Tk. orange . 30 Placodium 

1 Th. yellowish or flesh colored 31  Lecanora 

1 Th. with podetia 40 Pilophorus 

1 Th. composed of jointed filaments 43 Coenogonium 
3 Apothecia attached to the tips or margin of the thallus 3 Cetraria 
3 Disk concave, apo. often cyathiform 4 Evernia 


3 Thallus rounded cottony within, alike on all sides 6 Alectoria 
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b Th. fruticulose, disk and thalus pale,—Continued. 
4 Th. compressed or sub-folliaceous, cartilagineous 2 Ramalina 
4 Th. rounded, alike on all sides with a double medulla, the 


inner-most woody 5 Usnea 
b Th. alectorizform 1 
1 Apothecia scutelleform 10 Parmelia 


1 Apo. angulate--patelleform passing into Jirelleeform 
52 Xylographa 


b Th. caulescent 1 


1 Apo. patelleform and cephaloid 46 Lecidea 
1 Apo. unkuown, thallus attached to substrate by root-like 
branches, th. densely cottony within Siphula 
b Th. crustaceous 1 
1 Apo. scutelleform 31 Lecanora 


1 Apo. globular, difform opening by pores, sp. large 33 Pertusaria 
1 Apo. patelleeform 2 

2 Thallus squamulose, Jobulate granulose; earth and rock 
lichen reduced and disappearing ; sp. minute and very num- 

erous 44 or 48 Biatora 

2 Th, uniform, spores various 45 or 49 Heterothecium 
2 Th. often caulescent apo. horny, th. lobulate, or filiform 

46 or 50 Lecidea 


2 Th. lobulate, or uniform 47 or 51 ~Buefiia 
b Th. depressed 1 
1 Disk and thallus pale 2 Ramalina 
1 Disk colored differently from the th. to the tips or margins of 
which the apo. are attached 3 Cetraria 
b Th. foliaceous 1 
1 Thallus rather membranous 10 Parmelia 
1 Th. peltate, hypothallus deficient, apo. indicated mostly by 
an ostiole, but emerging scutelleeform 19 Endocarpiscum 
1 Th. clothed beneath with a nap-like hypothallus 21 Physma 
1 Th. attached to the substrate by a single point, apo. subglo- 
bose 26 Omphalaria 
1 Apothecia blackened, gyrose plicate 13 Umbilicaria 
1 Thallus mostly dark green, gonimia mostly concatenate 
27 Collema 
1 Th. mostly lead-colored, cortical layer distinctly parenchy- 
matous 28 Leptogium 
b Th. frondose 1 
1 Apothecia scutellaeform, marginal 17 Erioderma 
1 Apo. orbicular, innate 18 Solorina 
b Th. granulose 1 
1 Apo. sub-globose, immersed or superficial and explicate 
25 Pyrenopsis 
1 Apo. patellaeform or cephaloid 44 Biatora 
1 Apo. cephaloid, solid, black with podetia 40 Pilophorous 
b Th. lobulate 1 
1 Apo. scutelleform Omphalodium 
1 Apo. becoming zeorine 31  Lecanora 
1 Apo. stipitate 43 Baeomyces 
1 Apo. sessile a 
athe exciple paler than the disk 44 Biatora 
a the exciple coal black 46 Lecidea 
a the exciple coal black 47 Buellia 
1 Apo. immersed in thalline warts c 
c Paraphyses distinct 65 Segestria 


c Paraphyses obsolete . 66 Staurothele 
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b Th. monopbhyllous 1 


1 Apo. scutelleeform Omphalodium 

1 Apo. subcutelleform, blackened gyrose plicate 13 Umbilicaria 

1 Apo. immersed in the thallus 63 Endocarpon 
b Th. multifid 1 

1 Apo. scutelleform 22 Pannaria 


b Th. obscure 1 
1 Apo. rounded or oblong a 


a_ black 57 Mycoporum 
a softish, reddish,immarginate Agyrium 
a crateriform, exciple black 61 Calicium 
a_ globose colored, exciple obscure 62 Coniocybe 
1 Apo. immersed ina stroma 67 Trypethelium 
1 Apo. innate--superficial 68 Sagedia 
1 Apo. turbinate 71 Pyrenastrum 
b Th. obsolete 1 
1 Apo. lirelleform, rather prominent 51 Opegrapha 
1 Apo. rounded, or oblong softish, reddish, emarginate Agyrium 
1 Apo. crateriform stipitate 61 Calicium 
1 Apo. globose stipitate 62 Coniocybe 
1 Apo. innate, superficial 68 Sagedia 
b Th. filiform 1 
1 Apo. scutellaeform, disk thin 10 Parmelia 
b Th. pendulous 1 
1 Disk and thallus pale 5 Usnea 
1 Disk colored differently from the thallus a 
a Disk concave, apothecia, cyathiform 4 Evernia 
a Th. mostly rounded alike on all sides 6 Alectoria 
b Th. uniform 1 
1 Apothecia globular, difform 33 Pertusaria 


1 Apo. patelleform or cephaloid stipitate, stipe disappearing 
43 Baeomyces 
1 Apo. patellzform or cephaloid sessile, exciple paler than the 


disk 44 Biatora 
1 Apo. same as the last but exciple often thickened and lecan- 
oroid 45 Heterothecium 
1 Apo. sessile, horny exciple coal black 46 Lecidea 
1 Apo. same as last but not horny 47 Buellia 
1 Apo. solitary immersed in thalline warts, perithecium colored 
65 Segestria 
1 Apo. innate, perithecium black 69 Verrucaria 
b Th. stellate 1 
1 Apo. scutellaeform Ompbalodium 
b Th. tartareous 1 
1 Apo. patellaeform, or cephaloid 44 Biatora 
1 Apo. patellaeform, the exciple often thickened and lecan- 
oroid 45 Heterothecium 
1 Apo. patellaeform, or cephaloid, thallus lobulate, caulescent, 
or uniform 46 Lecidea 
1 Apo. innate, perithecium black, ampithecium pale 69 Verrucaria 
C 


Spores simple spherical. 
1 Apo. indicated only for the most part by an ostiole, but emerging 
and scutellaeform 19 Endocarpiscum 
1 Apo. globose, spores violet, black 58 Sphaerophorus 
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Spores simple, spherical,—Continued. 


il 
1 
1 


et ek et 


Apo. crateriform, sessile 60 Acolium 
Apo. craterform stipitate 61 Calicium 
Apo. globose stipitate 62 Coniocybe 
D 
Spores 2-4 locular, pluri-locular, or multilocular. 

Spores bi-locular, brown a 
Spores bi-locular, colorless b 
Spores pluri-locular ¢ 
a Apo. scutellaeform f 

f Thallus folliaceous or everniaeform 11 Physcia 

f Thallus crustaceous, folliaceous 12 Pyxine 
a Apothecia orbicular 18 Solorina 
a Apo. rounded g 

g Spores ovoid ellipsoid 50 Melaspilea 

g Spores oblong-ovoid, oblong or fusiform 56 Arthonia 
a Apothecia crateriform h 

h_ Thallus fruticulose 59 Acroscyphus 

h Th. crustaceous i 

i Apothecia sessile 60 Acolium 
i Apo. stipitate 61 Calicium 


a Apo. zeorine or biatorine, spores ellipsoid 
b Apo. scutellaeform j 
j Th. fruticulose or pendulous, spores ellipsoid or oblong 
2 Ramalina 
j. Th. terete compressed dichotomously much branched, spores 


oblong 8 Speerschneidera 
b Apothecia globular 35 Pertusaria 
b Apo. depressed globose urceolate and opening, thallus granu- 
lose, spores ellipsoid 25 Pyrenopsis 
b Apo. zeorine or biatorine thallus lobulate or fruticulose often 
yellow 30 Placodium 
b Apo. rounded or oblong k 
k Apo. black, spores ovoid-ellipsoid 50 Melaspilea 
k Spores oblong-ovoid or oblong or fusiform 56 ArtHonia 


c Spores colored 1 
c Spores colorless or decolorate m 
1 Spores fusiform or acicular 1 


1 Apothecia scutellaeform 14 Sticta 

1 Apothecia reniform, innate 15 Nephroma 

1 Apothecia rounded or oblong 56 Arthonia 
1 Spores ellipsoid 2 

2 Apothecia in warts 66 Staurothele 

2 Apothecia zeorine or biatorine 32 Rinodina 
1 Spores ovoid-elipsoid 3 

3 Apothecia urceolate scutellaeform 36 Urceolaria 

3  Apothecia immersed in the thallus 63 Endocarpon 
1 Spores oblong ovoid 4 

4 Apothecia scutellaeform 22 Pannaria 

4 Apothecia rounded, oblong, black 57 Mycoporium 
1 Spores oblong 4-locular blackish brown 7 Schizopelte 


1 Spores oblong-ellipsoid a 
a Apothecia from scutellaeform becoming black all over and 
lecideoid 12 Pyxine 
a Apothecia urceolate, verrucaeform or endocarpine, becom- 
ing scutellate 37 =Thelotrema 
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1 Spores pluri-locular, colored,—eontinued. 
1 Spores oblong-ellipsoid a 


a Apothecia pattellaeform 45 Heterothecium 
a Apothecia prominent 1 
1 Thallus obscure 70 Pyrenula 


1 Thailus turbinate opening with an ostiole 71 Pyrenastrum 
a Apothecia rounded or oblong 2 


2 Bordered by a thalline margin 55 Glyphis 

2 Black ; 57 Mycoporium 
a Apothecia crateriform 61 Calicium 
a Apo. immersed 3 

3 In the thallus 63  Endocarpon 

3 In astroma 67 Trypethelium 


1 Spores muriform, multi-locular a 
a Apothecia scutelleform 4 
4 Blackened gyrose plicate, spores subellipsoid 13 Umbelicaria 


4 Spores ovoid-oblong 22 Pannaria 
a Apothecia rounded or oblong 5 
5 Not black 56 Arthonia 
5 Black 57 Mycoporium 
a Apothecia patelleform 45 Heterothecium 
a Apo. crateriform or urn-shaped sessile 60 Acolium 
a Apo. urceolate 6 
6 Spores ovoid-ellipsoid 36 Urceolaria 
6 Sp. ellipsoid and oblong 37 Thelotrema 
a Apothecia immersed 7 
7 In the thallus 63 Endocarpon 
7 ‘In thalline warts 66 Staurothele 
7 Inastroma 67 Trypethelium 
a Apothecia prominent 8 
8 Turbinate 71 Pyrenastrum 
8 Not tubinate 70 Pyrenula 
1 c Spores colorless or decolorate m 
m Apothecia reniform 15 Nephroma 
m Apo. explanate 38 Gyrostomum 
m Apo. orbicular 38 Gyrostomum 
m Apo. scutelleform a 
a Disk black witha white bloom, thallus fruticulose or pen- 
dulous 1 Roccella 
a Thallus terete, compressed dichotomously branched and 
intertangled 8 Speerschneidera 
a Disk yellowish orange, thallus mostly folliaceous, ascen- 
dant, averneeform 9 Theloschistes 
a Th. frondose-foliaceous, coriaceous-cartilagenous, under- 
side with cyphels or spots 14 Sticta 


a Th. monophylous or miltifid, squamulose or crustaceous 
22 Pannaria 
a Th. foliaceous or fruticulose, mostly dark green, gonimia 
concatenate 27 Collema 
a Th. foliaceous or fruticulose, mostly lead color 
28 Leptogium 
m Apothecia pelteform b 
b  Thallus frondose, villous beneath 16 Peltigera 
b. Th. lobulate, squamulose, or crustaceous uniform 
44 Biatora 
b Th. crustaceous, uniform, granulose and _tartareous, 
spores generally large, sometimes minute, numerous in the 
thekes 45 Heterothecium 
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1 Spores plurilocular, colorless, or decolorate,— Continued. 


m 


m 


Apothecia zeorine ¢ 
ce Thallus monophylous, multifid, squamulose or crustaceous 
22 Pannaria 
ce Th. foliaceous or fruticulose, mostly lead colored, gonimia 
concatenate 28 Leptogium 


Apothecia biatorine d 
d Thallus monophyllous, multifid squamulose or crustaceous 
22 Pannaria 
d_ Th. foliaceous or fruticulose, mostly lead colored, gonimia 
concatenate 28 Leptogium 
d Th. foliaceous, lead colored, gonimia in short chains 
29 Hydrothyria 
d Th. uniform with a crenulate margin ;apothecia urceolate 
39 Gyalecta 


Apothecia urceolate e 
e Spores cylindraceous, very long, plurjlocular, colorless, 
bi-quadri-pluri-locular, uncolored 34 Conotrema 
e Spores ellipsoid, fusiform or acicular, bi-quadri-pluri-locular, 
uncolored 35 Gyalecta 
e Spores ellipsoid and oblong,  bi-pluri-locular, muri- 
form, multilocular, brown or decolorate 37 Thelotrema 
e Spores ellipsoid and oblong, muriform plurilocular, brown 
38 Gyrostomum 


Apothecia rounded f 


f Each cell containing a single theke Myriangium 
f Apothecia immersed in a white stroma 1 
1 Apo. plano-convex, immarginate 54 Chiodecton 
1 Apo. concave, black 55 Glyphis 
f Apo. ina pseudo-stroma 2 
2 Stroma difform, rounded or stellate 56 Arthonia 
2 Stroma difform with 1-6 hymenia 57 Mycoporum 


Apothecia difform g 
g Spores ellipsoid, muriform, pluri-locular, brown 
38 Gyrostomum 
g Spores fusiform, or oblong-ovoid, uncolored 54 Chiodecton 
Apothecia oblong h 
h_ Spores fusiform, oblong-ovoid, uncolored, quadri-pluriloc- 


ular, muriform multilocular 54 Chiodecton 
h_ Spores ellipsoid, oblong ‘brown or decolorate, quadri- 
plurilocular 55 Glyphis 
h Spores oblong-ovoid or fusiform, brown or decolorate 2-4 
plurilocwWar or muriform multilocular 56 Arthonia 
Apothecia immersed in the thallus i 
i Spores uncolored 65 Segresiria 


i Spores brown or decolorate 3 
8 Thallus foliaceous, monophyllous orsquamulose and sub- 


crustaceous 63 Endocarpon 

3 Thallus lobulate or uniform 66 Staurothele 
Apothecia innate superficial j 

j Spores cymbiform, fusiform acicular, colorless 68 Sagedia 

j Sp. ovoid-ellipsoid, decolorate or colorless 69 Verrucaria 


Apothecia prominent opening only by a pore at the sum- 

mit k 
k Apo. depressed, globose, spores oblong or ovoid 72 Strigula 
k Spores elipsoid oblong 70 Pyrenula 
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E 


Spores polar bi-locular. 
1 Apothecia scutellaeform, thallus yellowish foliaceous, the disk 


yellowish orange. 9 Theloschistes 
1 Apothecia zeorine or biatorine, thallus fruticulose, uniform and 
often yellowish 30 Placodium 
F 


Spores fusiform. 


1 Spores brown a 


a Apothecia orbicular, innate 18 Solorina 

a Apo. lirellaeform 51 Opegrapha 

a Apo. rounded or oblong 56 Arthonia 
1 Spores fucescent b 

b Apo. scutellaeform 14 Sticta 

b Apo. reniform 15 Nephroma 


1 Spores colorless ¢ 
ec Th. pendulous; disk of apothecium black, with a white 


bloom 1 Roccella 
ec Th. granulose 27 Collema 
e Th. ofjointed filaments 42 Coeogonium 
e Th. truticulose 1 
1 Apo. disk black with a white bloom 1 Roccella 
1 Apo. zeorine 31 Lecanora 
1 Thallus of jointed filaments 42 Coeogonium 
1 Apothecia patellaeform xX 
x With podecia 39 Stereocaulon 
x Without podecia 46 Lecidea 
1 Thallus caulescent 46 Lecidea 
1 Apothecia scutellaeform y 
y Thallus mostly dark green 27 Collema 
Th. mostly lead color : 28 Leptogium 
ce Th. frondose 2 
2 The underside with cyphels 14 Sticta 
2 Villous and veiny beneath 16 Peltigera 


ec Thallus fohaceous 3 
3 Coriaceous cartilagenous, the underside with cyphels 14 Sticta 
3 Dark green 27 Collema 
3 Lead colored z 
z Cortical layer, parenchymatous spores ovoid-ellipsoid 
28 Leptogium 
z Cortical layer distinct, spores fusiform quadri-locular 
29 Hydrothyria 
ce Thallus lobulate 4 


4 Apothecia zeorine 31 Lecanora 
4 Apo. patellaeform p 
p Apothecia stipitate 43 Baeomyces 
p Apo. sessile q 
q Exciple paler than the disk 44 Biatora 
q Exciple coal black 46 Lecidea 
c Thallus obscure or almost obsolete 5 
5 Apothecia lirellzeform 51 Opegrapha 
5 Apo. rounded or oblong 56 Arthonia 
5 Apo. innate, superficial 68 Sagedia 


e Thallus uniform 6 
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Spores fusiform, colorless.—Continued. 
Thalus uniform 6 
6 Apothecia lirelleeform 
6 Apo. patelleform z 
z Stipitate 
z Sessile 
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51 Opegrapha 


43 Beeomyces 
44 Biatora 


6 Apothecia ruunded, exciple paler than the disk x 


x Black 

x Exciple obscure 

x Apothecia immersed in a white stroma 

x Apo. immersed in stellate pseudo-stroma 
f; Apothecia oblong p 

p Exciple obscure 

p Ex. black 

p Apothecia immersed in a white stroma 

p Apo immersed in a stellate pseudo-stroma 
6 Apothecia cephaloid m 

m Stipitate 

m_ Sessile 
6 Apothecia difform n 

n_ Exciple black 

n Apothecia immersed in a white stroma 

n Apo. immersed in a stellate pseudo-stroma 


G 


Spores acicular. 
Th. fruticulose 
Th. caulescent 
Th. disappearing 
Th. frondose foliaceous a 
a Apothecia scutelleeform 
a Apo. peltzeform 
Th. uniform b 
b Apothecia innate, superficial 
b Apo. urceolate, biatorine 
b Apo. patelleform z 
z Apo. softish 
z Apo. horny 


H 


Spores muriform. 

Spores colored a 
Sp. decolorate b 
a Spores fucescent 
a Sp. scarcely colored 1 

1 Thallus dark green 

1 Thallas lead colored 
a Spores brown 2 


48 Lecanactis 
49 Platygrapha 
54 Chiodecton 
56 Arthonia 


49 Platygrapha 
51 Opegrapha 
54 Chiodecton 

56 Arthonia 
43 Beeomyces 
44 Biatora 


51 Opegrapha 


54 Chiodecton 
56 Arthonia 


39 Stereocaulon 


46 Lecidia 
68 Sagedia 
14 Sticta 


16 Peltigera 


68 Sagedia 
35 Gyalecta 


44 Biatora 
46 Lecidia 


22 Pannaria 


27 Collema 
28 Leptogium 


2 Apothecia disk colored differently from the thallus 6 Alectoria 


2 Apo. scutelleform t 
t Blackened gyrose-plicate 
t Urceolate scutelleform 
2 Apothecia urceolate u 
u Thallus uniform 
u Th. crustaceous, uniform 
a Apothecia lirelleform 
a Apo. patelleform 3 


13. Umbilicaria 
36 Urceolaria 


36 Urceolaria 
37 Thelotrema 
53 Graphis 
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1 Spores muriform, colored, Apo. patelliform 3.—Continued. 


3 Exciple paler than the disk 45 Heterothecium 

3 Ex. coal black 47 Buellia 
a Apothecia difform, rounded or oblong 4 

4 In adifform rounded or stellate pseudo-stroma 56 Arthonia 

4 Black in a difform pseudo-stroma 57 Mycoporum 
a Apothecia crateriform 60 Acolium 
a Apo. globular immersed 5 

5 In the thallus 63 Endocarpon 

5 In thalline warts 66 Staurothele 

5 Ina stroma 67 Trypethelium 

5 Solitary or confluent prominent 70 Pyrenula 

5 Sol. or confluent turbinate 71 Pyrenastrum 
b Apothecia lirelleform 53 Graphis 
b Apo. urccelate 37 Thelotrema 
b Apo. patelleform 1 

1 Exciple paler than the disk 45 Heterothecium 

1 Ex. coal black 47 Buellia 


b Apothecia scutelleform 2 
2 Apothecia blackened, gyrose plicate thallus attached to the 
subtrate by a single point 13. Umbilicaria 
2 Thallus crustaceous, squamulose, granulose, parenchymatous 
22 Pannaria 


2 Yhallus dark green 27 Coliema 

2 Th. lead colored 28 Leptogium 
b Apothecia rounded or oblong 3 

3 Difform in a white stroma 54 Chiodecton 

3 In a difform pseudo-stroma 57 Mycoporum 

3 In a rounded or stellate pseudo-stroma 56 Arthonia 
b Apothecia immersed 4 

4 In the thallus 63 Endocarpon 

4 In thalline warts 67 Trypethelium 

4 Innate 69 Verrucaria 

4 Prominent 70 Pyrenula 

I 


Spores oblong. 


Oblong only a 
Oblong ovoid b 
Oblong ellipsoid ¢ 
Oblong fusiform d 
a Colored 1 
a Colorless or decolorate 2 
a Fucescent 22 Pannaria 
1 Thallus fruticulose 7 Schizopelte 
1 Th. foliaceous squamulose or crustaceous 63 Endocarpon 
1 Th. uniform z 
z Apothecia patelleform 45 Heterothecium 
z Apo. rounded or oblong x 
x Apo. concave black in a white stroma 55 Glyphis 
x Apo. in a difform rounded or stellate pseudo stroma 
56 Arthonia 
x Apo. black in a difform pseudo-stroma 57 Mycoporum 
1 Apo. crateriform, stipitate 61 Calicium 
2 Colorless or decolorate y 
y Thallus squamzform or monophyllous 64 Normandina 


See ee 
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1 Spores oblong only, colorless or decolorate y—Continued. 
y Th. foliaceous x 


x Apothecia immersed 63 Endocarpon 
x Apothecia scutelleform Z 
Zz Spores 2-4 locular 8 Speerschneidera 
z Sp simple: 10 Parmelia 


y Thillusuniform x 
x Apothecia patelleform u 
x Apo. rounded or oblong z 
u Spores bi-quadri-locular or fusiform and acicular 44  Biatora 
u Sp. bi-plurilocular or muriform multilocular 
45 Heterothecium 
z Ina diffrom rounded or stellate pseudo-stroma 56 Arthonia 
z In a difform pseudo-stroma 57 Mycoporum 
1 b Oblong ovoid b 
b Colorless x 
b Decolorate y 


x Thallus fruticulose 7 Shizopelte 
x Th. rounded, no gonidia Myriangium 
x Th. squamulose i 

i Without podetia 3 22 Pannaria 

i With podetia 41 Cladonia 
x Thallus uniform z 

z In a white stroma 54 Chiodecton 

z In astellate pseudo-stroma 56 Arthonia 

z In adifform pseudo-stroma 57 Mycoporum 
y In astellate pseudo stroma 56 Arthonia 
y In a difform pseudo-stroma 57 Mycoporum 
y Apothecia turbinate 71 Pyrenastrum 


1 ce Oblong decolorate 
© Spores colored x 
c Sp. colorless y 
ce Sp. decolorate z 


x Apothecia urceolate 37 Thelotrema 
x Apo. scutelleform 12 Pyxine 
x Apo. patelleform 47 Buellia 
x Apo. lirelleleeform 53 Graphis 
x Apo. crateriform 61 Calicium 
x Apo. rounded, concave 55 Glyphis 
xo AO: globular, immersed in the thallus i 
i Thallus folliaceous 63 Endocarpon 
i Th. uniform, disappearing 67 Trypethelium 
i Th. obscure q 
q Apothecia prominent 70 Pyrenula 
q Apo. turbinate 71 Pyrenastrum 
y Thallus fruticulose 1 
y Th folliaceous 2 
y Th. squamulose 63 Endocarpon 
y Th. crustaceous w 
y Th. filliform 23  Ephebe 
y Th. monophylous 63 Endocarpon 
y Th. lobulate v 
y Th. uniform wu 
y Th. obselete or obscure t . 
1 Disk and thallus pale 2 Ramalina 
1 Apothecia zeorine 31 Lecanora 
2 Apo. scutelleform becoming black all over and lecideoid 


12 Pyxine 
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x Apo. immersed in the thallus 


[Mar., 


1 ce Oblong decolorate, Spores colorlss, Th. foliaceous,—Continued. 


63 Endocarpon 


w Apo. from scutelleform becoming black all over and 


lecideoid 


12 Pyxine 


w Apo. urceolate-scutelleeform, spores ellipsoid and oblong, 


bi-plurilocular or muriform plurilocular 


v Apo. zeorine or biatorine 


< 


thalline warts 
u Apo. lirelleeform 
u Apo. rounded, oblong, concave black 
u Apo. immersed in thalline warts 
u Apo. immersed in a stroma 
t Apo. lirelleleeform 
t Apo. globular 
z% Spores decolorate 
z Apothecia, rounded or oblong 
z Apo. rounded oblong black 
z . Apo. turbinate, prominent 
d Oblong fusiform 
d Thallus fruticulose 1 
1 Apothecia disk black with a white bloom 
1 Apo. zeorine 
d Thallus frondose, villous beneath 
d Th. lobulate 2 
2 Apothecia zeorine 
2 Apo. patellaeform or cephaloid 
2 <Apothecia urceolate 4 
d Thallus uniform 3 
3 Apo. patellaeform or cephaloid 
3 Apo. rounded oblong, black 
4 Apo. biatorine with a crenulate margin 
4 Apo. colored with a torn margin 
d Thallus crustaceous 


K 


Spores ovoid. 
Colored a 
Coiorless  b 
a Apothecia urceolate-scutellaeform 
a Apo. immersed in the thallus 
a Apo. rounded oblong 1 


1 Black 
1 Black difform 
1 Difform 


b Apothecia orbicular 
b Apothecia rounded or oblong 1 
1 Not black 
1 Black 2 
2 Apothecia difform with a margin 
2 Apo. difform without a margin 
b Apothecia lecanoroid 
b Apo. depressed urceolate, globose 
b Apo. cephaloid 
b Apo. scutellaeform 2 
2 Thallus frondose villous beneath 


37 Thelotrema 
31 Lecanora 


Apo. globular opening by a pore atthe summit, immersed in 


65 Segestria 
53 Graphis 
55 Glyphis 

65 Segestria 


67 Trypethelium 


53 Graphis 
70 Pyrenula 


56 Arthonia 
57 Mypocorum 
71 Pyrenastrum 


1 Roeccella 
31 Lecanora 
18 Solorina 


31 Lecanora 
44 Biatora 


44 Biatora 

48 Lecanactis 
35 Gyalecta 
37 Thelotrema 
37 Thelotrema 


36 Urceolaria 
63. Endocarpon 


50 Melaspilea 
57 Mycoporum 
56 Arthonia 
20 Heppia 


56 Arthonia 


50 Melaspilea 
57 Mycoporum 
Myriangium 

25 Pyrenopsis 
41 Cladonia 


17 Erioderma 


2 Th. monophyllous or multifid squamulose or crustaceous 


10 Parmelia 
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1 Spores ovoid, colorless, apo. scuteliiform.—Continued. 
2 Th. foliaceous or fruticulose dark green 
2 Th. foliaceous or fruticulose lead colored 
b Apothecia globular 3 
3 Immersed in the thallus 
3  Apothecia innate 
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27 Collema 
28 Leptogium 


63  Endocarpon 
69 Verrucaria 


3 Globose, prominent depressed 72 Strigula 
L 
Spores ellipsoid, not simple. 
1 2locular a 
1 Muriform multilocular b 
1 Quadrilocular c¢ 
1 Bi-quadrilocular d 
1 Bi-plurilocular e 
a Colorless 1 ~ 
a Brown 2 
1 Thallus granulose 25 Pyrenopsis 
1 Thallus fruticulose x 
x Thallus leathery, disk and thallus pale 2 Ramalina 
x Th. dark green 27 ~Collema 
x Th. lead colored 28 Leptogium 
1 Thallus foliaceous y 
y Dark green 27 Collema 
y Lead colored 28 Leptogium 
1 Thallus uniform z 
z Apothecia patellaeform 45 Heterothecium 
z Apo. rounded, difform, oblong black 50 Melaspilea 
2 Thallus folliaceous p 
2 Th. crustaceous q 
2 Th. frondose 18 Solorina 
2 Th. lobulate r 
2 Thallusuniform s 
2 Thallus obsolete t 
p Disk thickish 11 Physcia 
p Disk not thickish 12 Pyxine 
q Apothecia scutellaeform, black all over and lecideoid 12 Pyxine 
q Apo. crateriform, stipitate 61 Calicium 
q Apo. immersed in thalline warts 66 Staurothele 
r Apo. zeorine or biatorine 32 Rinodina 
r Apo. globular immersed in thalline warts 66 Staurothele 
s Apo. zeorine or biatorine 32 Rinodina 
s Apo. difform rounded or oblong black 50 Melaspilea 
s Apo. immersed in a white stroma 54 Chiodecton 
t Apo. difform rounded or oblong black 50 Melaspilea 
t Apo. crateriform, stipitate 61 Calicium 
b Apotheciascutellaeform 1 
b Apo. patellaeform 2 
b Apo. crateriform 60 Acolium 
b Apo. urceolate 3 
b Apo. Jecanoroid Myriangium 
-b Apo. lirelelaeform 4 
b Apo immersed 5 


1 Thallus fruticulose m 
m Disk colored differently from the thallus 
m Thallus dark green 
m Th. lead colored 

1 Th. crustaceous foliaceous 


6 Alectoria 
27 Collema 
28 Leptogium 
13. Umbilicaria 
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Sp. elipsoid, not simple, multiform, etc.,—Continued. 


1 Th. uniform 
1 Th. folliaceous n 


n Apothecia blackened, gyroseplicate 


n Thallus dark green 
n Thallus lead colored 


Apo. angulate, exciple softish 


Ex. with a torn margin 
Ex, with an entire margin 
Thallus innate in the matrix 
Th. uniform or obselete 
Immersed in the thallus 
Im. in a stroma 
Innate 
Immersed in thalline warts p 
p Paraphyses distinct 
p  Paraphyses obsolete 
5 Apothecia prominent q 
q Turbinate 
q Not turbinate 
ce Brown a 
c Colorless b 
a Apothecia scutellaeform 1 


OU OT Or OT & Oo OO 2 09 DW 


1 Thallus crustaceous or evernaeform 


1 Th. crustaceous foliaceous 
a Apothecia zeorine or biatorine 
a Apo. inastroma 2 

2 . Concave in a white stroma 

2 Ima verruaceform stroma. 
b Apothecia lirelelaeform 
b Apo. crateriform 1 

1 Urn shaped 

1 Stipitate 
b Apotheciainastroma 2 


2 Ina white stroma rounded or oblong concave 
2 Immersed, paraphyses distinct 


Exciple with black disk and white margin 


36 Urceolaria 


13. Umbilicaria 
27 Collema 
28 Leptogium 


Apothecia sessile, exciple paler than the disk 45 Heterothecium 
Apo. sessile, exciple coal black 


47 Buellia 

52 Xvlographa 
36 Urceolaria 

37 Thelotrema 
38 Gyrostomum 
52 Xylographa 
53 Graphis 

63 Endocarpon 
67 Trypethelium 
69 Verrucaria 


65 Segestria 
66 Staurothele 


71 Pyrenastrum 
70 Pyrenula 


11 Physcia 
12 Pyxine 
32 Rinodina 


55 Glyphis 
67 Trypethelium 
53 Graphis 


60 Acolium 
61 Calicium 


55 Glyphis 
67 Trypethelium 


2 Innate, paraphyses slender, indistinct, or obsolete 69 Verrucaria 


d Brown 1 
d Colorless 2 
1 Apothecia patellaeform 
1 Apo. immersed 
2 Apo. zeorme 
2 Apo. biatorine 
2 Apo. patellaeform m 
m Stipitate 
m_ Sessile, spores colorless 
m_ Sessile, spores decolorate 
2 apothecia cephaloid n 
n Stipitate 
n Sessile 
2 Apothecia immersed o 
o In the thallus 
o In thalline warts 
e Apothecia urceolate 
e Apo. globular, prominent 


47 Buellia 

63 Endocarpon 
31 Lecanora 
35 Gyalecta 


43 Baeomyces 
46 Lecidea 
47 Buellia 


43 Baeomyces 
46 Lecidea 


63 Endocarpon 
65. Segestria 
37 Thelotrema 
70 Pyrenula 
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Glossary of Terms Used in the Key to Lichens. 


Acicular, needle-shaped. 

Alectoriaeform, having the form of the genus Alectoria. 

Amphi, both, two. 

Apothecium, the ascigerous fructification of lichens, forming masses of various 
shapes. 

Ascendant, rising towards the zenith. 

Aveniform, resembling a grain of oats. 

Biatorine, resembling the genus Biatora, having a proper exciple which is not 
coal-black but colored or blackening. 

Cartilaginous, firm and tough like cartilage. 

Caulescent, having a leafy stem. 

Cephaloid, shaped like the head. 

Concatenate, linked together. 

Coriaceous, leathery, tough. 

Cortical, resembling bark. 

Crateriform, like a shallow bowl. 

Crustaceous, having a crustlike shell. 

Cylindraceous, approaching the form of a cylinder. 

Cyathiform, cup-shaped. 

Cymbiform, shaped like a boat. 

Cyphels, cup-like pits or depressions on the under surface of the thallus, usu- 
ally white or yellow. 

Dactyloid, finger-like in form or arrangement. 

Decolorate, deprived of color. 

Difform, irregular, not uniform. 

Dichotomous, regularly dividing by pairs. 

Ellipsoid, shaped like an ellipse. 

Emarginate, notched at the summit. 

Endocarpein, having the apothecia sunken in the substance of the thallus as 
in the genus Endocarpon. : 

Epiphyllous, growing upon or inserted into a leaf. 

Everniaeform, shaped like the genus Evernia. 

Exciple, the outer part of the fructification of most lichens. 

Explanate, spreading or extending outwardly in a flat form. 

Explicate, unfolded. 

Foliaceous, having the texture or nature of a leaf. 

Filiform, having the shape of a thread. 

Frondose, resembling a frond. 

Fruticulose, full of fruit. 

Fusiform, tapering at each end. 

Globose, resembling a globe. 

Gonidium, a component cell of the yellowish green Jayer in certain lichens. 

Gonimia, bluish-green granules which occur in certain lichens. 

Granulous, full of grains. 

Gyrose, turned round like a crook or bent to and fro. 
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Gyroseplicate, turned round like a crook and folded. 

Hypothallus, under the thallus. 

Hymenium, the spore-bearing surface of certain fungi. 

Innate, joined by the base to the very tip of a filament. 

Immarginate, not having a distinct margin or border. 

Lecanoroid, resembling the genus Lecanora. 

Lecidioid, resembling the genus Lecidea. [the middle. ) 
Lirelliform, like a lirella or furrow. (A linear apothecium furrowed along 
Lobulate, divided into lobes or rounded projections. 

Locular, relating to the cells or compartments of an ovary. 

Matrix, the lifeless portion of tissue situated between cells. [a plant. 
Medulla, a soft, cellular tissue occupying the center of the stem or branch of 
Membraneous, resembling membrane or thin skin. 

Monophyllus, one-leaved. 

Multifid, having many segments. 

Muriform, resembling courses of bricks in a wall. 

Orbicular, spherical. 

Ostiole, the exterior opening of a stomate, a small orifice. 

Ovoid, egg-shaped. 

Pannose, similar in texture to felt or woolen cloth. 

Paraphyses, minute jointed filaments growing with the spore cases. 


Parenchymatous, pertaining to the parenchyma of a tissue. [of leaves. 
Parenchyma, a soft, cellular substance of the tissues of plants like the pulp 
Patelliform, pan-shaped. [tion. 


Perithecium, an organ surrounding and enveloping the masses of fructifica- 

Podetia, stalks that bear the fructification. 

Reniform, kidney-shaped. 

Scutellate, salver-shaped. 

Scutelliform, scutellate, dish-shaped. 

Sessile, without petiole or foot-stalk, resting directly on the stem. 

Squamulose, having little scales. 

Stipitate, supported by a stipe or stalk. 

Stroma, a couch or bed, a layer or mass of cellular tissue, especially that part 
of the thallus enclosing the perithecia. 

Subglobose, not quite globose. 

Tartareous, having the surface rough and crumbling. 

Terete, cylindrical and slightly tapering. 

Theca, a case or sheath. 

Thalline, consisting of thallus. 

Thallus, a solid mass of cellular tissue, of one or more layers, usually flat 
but sometimes erect or pendulous, elongated and branching. 

Thecium, that part of the apothecium which contains the organs of the fruit. 

Turbinate, shaped like a top or inverted cone. 

Urceolate, pitcher-shaped or urn-shaped. 

Verruciform, shaped like a wart. 

Villous, covered with fine hairs. [thalline exciple. 

Zeorine, with an apothecium in which a proper exciple is enclosed in the 
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Classification of the Radiolaria: Key to the Species of 


Barbadoes. 
By REY. FRED’K B. CARTER, 


MONTCLAIR, N. J. 


Continued from p. 384, Vol. XV. 


34. SPONGOPRUNUM. 

Meshes scarcely broader than the bars ; polar spines conical. ...amphilonche. 
35. SPONGODRUPPA. 

Cortical shell thorny, nearly 5 times as broad as medullary shell...pistachia. 


36. SPONGOTRACTUS. 


Cortical shell rough ; polar spines conical, sulcated................ pachy stylus. 
37. SPONGOLIVA. 
Cortical shell smooth, 4 times as broad as outer medullary shell...... cerasina. 
38. SPONGOXIPHUS. 
Cortical shell thorny ; medullary shells spherical.................. sphzerococcus. 
39. ARTISCUS. 
Pores circular, O=sbiMonthalfg equator. s.ueecceseemess-seteeleeeestesce snes: paniculus. 


40. CYPASSIS. 


Outer cortical shell thorny ; inner cortical shell with 10-11 pores on half 


Equatomotweach Champers... -.-..0senmeereenecedienecceserensseee entomocora. 
41. CANNARTISCUS. 
Cortical sheJl rough ; pores 10-12 on half-equator of each chambet...... 
seaman evans sale Suweer. Weeich ip ie'ebaeesseissoslidandeencteeeeiceerd seas’ amphicylindrus. 


42. CANNARTIDIUM. 


Cortical shell without fenestrated protuberances ; pores 10-12 on half 
EqUALO THOM CACM RCH AMY GCIse...0.0<)aceseeistrereesercieseseeersieoecaner amphicanna. 


43. PANARTUS. 


Cortical shell smooth ; pores 8-15 on half-equator of each chamber. 
BSS rere nosmeseisciocs, Selsiieie sie HobuEs HASHES HOBEES dcloooHnodadae Sono SUSUR 0) OVE My TIS|: 


44, OMMATOCAMPE. 


Cortical shell smooth; every chamber with 3 transverse rows of pores 


2-simimes asibroad: as *the! DArs::.c.ss.ceeesnecese cocest -toeee os polyarthra. 
45. SETHODISCUS. 
Disk with thorny surface ; pores 11-12 on the radius.................. echinatus. 


46. PHACODISCUS. 


. Disk smooth; pores 12-13 on the radius..... ........ssc.eccscesee sooseeees lentiformis. 
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47. PERIPH/SNA. 


Pores 20-22 on radius of disk; solid girdle nearly as broad as radius of 
medmlilamvashelli...-ocsastecsteschcse hectdesae carter eetasteocitepeseereres anes decora. 


48. SETHOSTYLUS. 


Disk spiny ; 3-4 series of conical marginal SPINES ........ ...sseseeeee veeees spicatus. 


49. PHACOSTYLUS. 


Disk smooth; solid girdle with 100-120 teeth. ............. cccseseee vee .maximus. 
50. TRIACTISCUS. | 
Disk thorny ; pores 8-9 on the radius................0000+ + sesseeere...... bripodiscus. 


51. HELIOSESTRUM. 


No girdle ; diam. of disk 6 times that of medullary shell. ........... solarium, 
No girdle ; diam. of disk 4 times that of medullary shell. ..........contiguum. 
Girdle ; diam. of disk 3 times that of medullary shell.... ......... craspedotum. 


52. .HELIODISCUS. 


No girdle 160-80 marginal'spines: 12.5 ccosscnkelaatenesals emcee naleaenaynns helianthus. 
Girdle radially striped ; 16-20 teeth on margiN......... ...... sees hum boldti. 
Girdle not radially striped ; 10-20 teeth on margin................4+ umbonatus. 


53. ASTROPHACUS. 
Surface smooth ; girdle radially striped; 18-24 marginal spines.. ...cingillum. 
54. LITHOCYCLIA. 


Phacoid shell surrounded by 7-11 chambered rings ; pores 9 on radius of 


phacoid!’ SEW Lessiec) ~ senssesanseeuemnen renee stecen eeweswaseccaueendanpedes ocellus. 
Phacoid shell surrounded by 5-8 chambered rings ; pores 7 on radius of 
phacoid shell ...........ccsscscen, dasae ccasencanitereee/cnessenes sosneanae monococcus. 


55. STYLOCYCLIA. 


Phacoid shell surrouded by 5-8 chambered rings. ................------dimid iata. 
Phacoid shell surrounded by 4 chambered rings......... .csscee: ceneoeee excavata. 


56. AMPHICYCLIA. 
Phacoid shell spongy, twice as broad as outer medullary shell...pachydiscus. 
57. STAUROCYCLIA. 


Phacoid shell surrounded by 3-4 spongy rings ; the 4 crossed spines with 
SETVAtEA CAGES.........ceeeee vreeeeeee seceeececeeaee sce eeeene seeees eeeeeees serrata. 


58. ASTROCYCLIA. 


Phacoid shell surrounded by 4-8 ringS.........0. 0. see sccee css seeeeeeee soneereee Stella, 
Phacoid shell surrounded by 3 ringS ..... 02.02. eceee ceceee eeeeeeeee conte heterocycla. 


59. COCCOCYCLIA. 


Numerous marginal spines arranged in several circles... ......... ..+++ heliantha. 
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60. TRIGONACTURA. 


Arms without terminal spine, nearly square..............0. 05. esseee.. pythagore. 
Arms without terminal spine, club-shaped............. ....02.s000: rhopalastrella. 
Arms with terminal spime, triangular..............00. soscss corseees trigonodiscus. 
Arms with terminal spine, club-shaped.. .............06 cescesseeees coscenece trixiphos. 


61. HYMENACTURA. 


Arms without terminal spines, nearly trapezoidal...........-.....+. pythagore. 
Arms without terminal spines, slender, lanceolate.................. 0.006 trigona. 
Arms without terminal spines, nearly equilateral triangular......... hexagona. 
Arms with terminal spines, nearly SqUuare............ cecoececaee ssseeeecs ptolemeei. 


62. ASTRACTURA. 


Arms without terminal spine, trapezoidal, 0.05 long... ......... seeseee-s ordinata. 
Arms without terminal spine, nearly trapezoidal, 0.1 long.... ....aristotelis. 
Arms without terminal spine, club-shaped.................. .....-..--..clavigera. 
Arms with terminal spine, about twice as lane as road heaeesyenss: democriti. 


63. PENTACTURA. 
PAWS PMCALLYSOU ATC 2escsccc o cacsesen ocal cae.) Soeanernecenened slastces eee ems pentactis. 


64. PORODISCUS. 


Nine rings concentric ; pores 2-24 on each ring ......... .2seceee veneers orbiculatus. 
Fight rings concentric ; pores 15-2 on each ring...........00-6 sees concentricus. 
Six rings concentric ; pores 2-3 on each Ting. ........ .c.2cec0 sereeeeee heterocyclus. 
Five rings concentric ; pores 1 on each ring ..................++6+ «+++. MACFOPOTUS. 
Hight rings spirally convoluted ; pores 13-2 on each ring................ spiralis. 
Four rings in a double spiral ; pores 2-3 on outer rings................ bispiralis. 
Four rings partly concentric, partly spiral ; pores 2-6 on aterent rings. 
deformis. 


Fees Leek we wee rere se: Beton wees ee Hse eet HO Fee BERET SESE FH He Bet He HHH eee Bee see 


Six rings partly coucentric, partly spiral ; pores 2-4 on each ring...irregularis. 
65. PERICHLAMYDIUM. 


Rings concentric ; pores about 2 on each ring,.......00. cece ceseeeees preetextum. 
ines convoluted spores 3 OM IMEL TING. ...cecce > ecccleasces teccscece seseceece spirale. 


66. OMMATODISCUS. 
Disk elliptical ; 5 chambered rings round central chamber......... ...... fragilis. 


67. STAURODICTYA. 


Sixteen rings ; margin between spines dentated............ ..cccec0e ceeees grandis. 
Fight rings ; margin between spines Ciliated ...............ceceee sesseeees splendens. 
Four rings ; margin between spines smooth............ 1... cecen ceeeee eeeees ocellata. 


8. .STYLODICTYA, 


All rings concentric ; 8-12 spear-shaped, sulcated spines.................. hastata. 
All rings concentric ; 8-12 or more bristle-shaped spines................ gracilis. 
All rings concentric ; 24-30 or more bristle-shaped spines......,...,. .multispina, 
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Outer rings concentric, inner convoluted ; 20-40 bristle-shaped spines. 


BEC CO.ds GOROIHOAC HEREC SE ERoCeCEMLdHEnrm coricrcichtradGoana cles coged soon ation goadcadaS setigera. 
All rings in a double spiral ; 20-30 different spines...... Las rear oees echinastrum. 
All rings in a half spiral ; 8 conical spines .............6. cesees ceeeeeeee coeees clavata. 

69. STYLOCHLAMYDIUM. 
Rings partly concentric, partly spiral ; centre of disk spongy...... spongiosum. 
70. HYMENIASTRUM. 
Arms 23 times as long as broad, with terminal spine.................. ternarium. 


71. EUCHITONIA. 


Odd arm 13 times as long as paired arms ; patagium enveloping arms. 


DiFanlge auablenceeelvertseclerevtnc ee bacinc copennetes nner eaeen Me somte ers nn Peete stohrii. 
Odd arm somewhat larger than paired arms; patagium nearly envel- 
OPUS WALINS RANE Pe eae etecssccist ice sae cae tee cece ee sceea at ee acueee mulleri. 
Arms nearly alike ; patagium enveloping about 3 of arms ......... triangulum. — 
72. STAURALASTRUM. 
Arms nearly spherical at ends, edges parallel. .............. seese-seeeee antiquum. 
Arms truncated at ends, edges divergent................ «2... .++seee Staurolonche. 


73. HISTIASTRUM. 


Arms at truncated end a little broader than at base; 1 terminal spine. 

BCC GOR OEE DOCU IC Ae BoC aSEnGsEnenrcoach SndCOMUSBADene Sandan crchoy cee: quaternarium. 
Arms at truncated end 3 times as broad as at base ; 1 terminal spine. 

SO REIAB Aa ata Be SPARS ARSC O RU Sn ata em Sain nannmmb stats fe del .... gladiatum. 
Arms at nearly spherical end 3 times as broad as tn linear part ; 5 ter- 


minal spines se. wee te hiss cneeouescce nce beens cee ee eee ee coronatum. 
Arms in egg-shaped half 3 times as broad as in linear half; 10-12 ter- 
Mina] SPINES ..osee'cadesaseckh CescccGessmmees weve sosuewsecmmneemesueoemenees circulare. 


74. STEPHANASTRUM. 

Ends of arms connected by ribbon shaped patagium............ ......... rhombus. 
75. PENTINASTRUM. 

Arms globose at ends; patagium complete......... ...scceee cesses seve eeees goniaster. 


76. SPONGODISCUS. 


No concentri¢ rings; numerous radial beams. ..... .ee.eee.. cee eee eee eee ees resurgens. 
Eleven-twelve concentric rings; no radial beams............... 0.0.6. spongocyclia. 


77. SPONGOTRIPUS. 
Spongy disk circular ; radial spines pyramidal. ... 00.02... ceceeeeee eee neumayri. 
78. STYLOTROCHUS. 


Eight-twelve long, bristle shaped marginal spines...............- ss. arachnius. 
Sixteen-twenty short marginal Spines...........0.0. csecececeee sees eenes craticulatus. 
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Four large and 12-20 or more smaller marginal spines .............rhabdostylus 


Four genera were omitted in the key to the Genera, namely, Cannartiscus, 
Astrophacus, Amphicvclia, Coccocyclia. 

Cannartiscus should be inserted between Cypassis and Cannartidium (p. 
228, Journal, August 1893) and the Key should read : 
Two polar tubes ; medullary shell simple............ .................Cannartiscus 
Two polar tubes ; medullary shell double............. Saag seeletsene Cannartidium 

‘Astrophacus should be inserted after Heliodiscus (p. 229) and the key 
should read :— 

Medullary shell double.. sue eee ee AS tLOpPHacus 

Amphicyclia should be Gacertell afien istylocyclia (p. 229) and the key 
should read :-— 


Two opposite spines; medullary shell simple .......... 0.0... ....2..220 Stylocyclia 

Two opposite spines; medullary shell double........ ........... ..... Amphicyclia 
Coccocyclia after Astrocyclia, thus :— 

Five, ten, or more spines; medullary shell simple .................... Astrocyclia 

Five, ten, or more spines ; medullary shell double................... Coccocyclia 


To be Continued. 


Expert Examination of Handwriting. 
By JUSTICIA. 


CHICAGO, ILLINOIS. 

A case was recently tried in Duluth, Minnesota, in- 
volving about $400,000 which depended on the proof of 
a written contract of marriage. The contract was inthe 
following form : 

“Stony Point, Duluth Tp., St. Louis Co., Minnesota. 
January 6th, 1892. 
Contract of marriage between N. Hulett and 
Mrs. L, A. Pomeroy. 

Believing a marriage by contract 
to be perfectly lawful—we do hereby agree to be husband 
and wife, and to hereafter live together as such. 

In witness whereof we have hereunto set our 
als the day and year first above written. 

N. Hulett. 

EVA. “Pomeroy.” 

The body of the instrument, it was admitted, was in 
the handwriting of Mrs. Hulett, one of the parties to it. 
The signature, ““N. Hulett” and the two lines above it 
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forming the attestation clause, were claimed to be a 
forgery and written probably, by Mrs. Hulett. 

There was something of a romance involved in the case. 
It seems that Miss Adams in her early days was a school 
teacher and while teaching, met and became engaged to 
Mr. Hulett, but for some reason the engagement was 
broken off and Miss Adams subsequently married a Mr. 
Pomeroy. After some years his health failed, and Mr. 
Hulett learning of it, brought both him and his wife to 
his own house and there kept them until Mr. Pomeroy 
died. After the latter’s death, Mrs. Pomeroy was for a 
time Mr. Hulett’s housekeeper. Both of the parties were 
believers in spiritualism, and neither of them seems to 
have cared to mingle very much in society or to be con- 
nected with any church. Apparently the old affection 
had never died out, for a few months after Mr. Pomeroy’s 
death, Mr. Hulett renewed his offer of marriage and it 
was accepted. According to the testimony given at the 
trial, partly because he was then advanced in years, and 
Mrs. Hulett was some 25 years his junior in age, partly 
because her husband had only been dead a few months 
and partly because they did not believe in the orthodox 
forms of religion, they made what is called a common 
law contract of marriage and evidenced it by the above 
paper. 

It was kept a secret (except that Mr. Hulett admitted 
it to two or three friends), until his death about six 
months later. In the fall of 1893 a will which had been 
made when Mr. Hulett was still a young man and pos- 
sessed of very little property, was found and admitted 
to probate. Shortly after, Mrs. Hulett filed a petition to 
have the homestead assigned to her as the widow of the 
deceased and also to set aside the probate of the will. 
In support of her claim she introduced in evidence the 
above contract, claiming she had been married to Mr. 
Hulett for some months before his death. Her petition 
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was refused and an appeal was taken to the District 
Court of St. Louis Co., at Duluth, and it was tried in No- 
vember last. It seems that after the contract was made 
Mrs. Hulett lost it and did not find it until three or four 
months after Mr. Hulett’s death. 

During the interval between his death and the finding 
of the paper, she denied to one or two persons that she 
was married, but admitted at the same time she had lost 
a very valuable paper which if she could find would make 
everything right. The fact that she denied that she was 
married, was brought up at the trial as tending to show 
that a marriage had never taken place, but the paper had 
been made up by her to substantiate her claim to dower. 
On the trial the principal expert for the plaintiff was 
Henry L. Tolman, of Chicago, who testified that the at- 
testation clause and the name of Mr. Hulett were gen- 
uine. 

According to the laws of Minnesota, it is competent to 
introduce in evidence any papers proved to be genuine 
writings or signatures of the person whose name is al- 
leged to have been forged, which may be used for com- 
parison with the contested document. Under this ruling 
a number of checks, letters and other papers were in- 
troduced. Mr. Hulett’s handwriting was very peculiar 
in the fact it varied not only from time to time, but in 
the same letter to a very unusual extent. He would 
often commence a sentence ina backhand, then write a 
vertical hand and then end with a running hand, and his 
variations in angle or slant and form and size of letters, 
and the like, was so great as to render it very difficult to 
establish any satisfactory standards of writing. 

In support of his testimony, Mr. Tolman had prepared 
a copy made with the camera lucida under the micro- 
scope, of the whole attestation clause including the sig- 
nature of Mr Hulett. The original was magnified eight 
diameters and the two lines of writing were thus en- 
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larged to about five feet in length. Another magnified 
copy of the same words taken from the standards was 
also made, magnified to the same size and both were 
mounted on boards and used in the case, thus affording 
an unexampled opportunity to compare the standards 
with the contested clause. 

The attestation clause was written in an unusually 
good hand for Mr. Hulett, and this was one of the ob- 
jections which was made to its genuineness. One of the 
witnesses for the defence was the cashier at the bank 
where Mr. Hulett kept his account, and another was the 
vice-president of the same bank, both of whom testified 
that the signature was forged. The trial lasted a week 
and the jury returneda verdict in favor of Mrs. Pomeroy, 
holding that the signature and the attestation clause 
were genuine. 

The time occupied in making these copies of the attes- 
tation clause was about eight days, and they are proba- 
bly the largest camera lucida drawings ever introduced 
in a court on a trial. Their accuracy was proved by a 
preliminary examination of the witness, and as the de- 
fence somewhat singularly, did not make any exceptions, 
they were admitted in evidence and allowed to go to the 
jury. 

The validity of the use of camera lucida drawings by 
a witness has been questioned a number of times, but 
the right to use them is as well] established in the courts 
as the use of prints or diagrams or photographs in il- 
lustration of a witness’ testimony. They have, however, 
never been admitted in evidence as documents where ob- 
jection has been made, though on principle they are 
equally admissible with photographs. Indeed, accord- 
ing to the sworn testimony of Mr. Tolman on the stand, 
they are more correct than an enlarged photograph can 
be, owing to a radical deficiency in the ordinary photo- 
graphic lens. 
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In order to guard against ordinary errors of spherical 
aberration in making the drawings, Mr. Tolman con- 
structed a movable platform with double rectiliniar 
motion on which the microscope traveled across the table, 
as it was impossible to get more than a small portion of 
the attestation clause in the field of the microscope at 
one time. Besides the drawings before described there 
was a camera lucida copy of the signature and photo- 
graphs of a number of checks, letters, ete. 


A Convex Illuminator. 
BY PROF. WILLIAM LIGHTON, 


OMAHA, NEBRASKA. 

During the past year I have examined and tested 
several homogeneous immersion objectives for friends, 
using Amphipleura pellucida, mounted in balsam, styrax, 
Smith’s medium and dry, and during these experiments 
I have used a little piece of apparatus which I invented 
some time ago, with such comfort and success that I 
really think a description of it may be of interest and 
help to microscopists using high power homogeneous 
immersion objectives. I have found, in quite an ex- 
tensive series of experiments that many objectives fail 
to do their best when using oblique light, because of 
the use of too large lamp-flame, coupled with too great 
diameter to the concave mirror. Now, a small flame 
does not give sufficient illumination without the use of a 
condensing lens of considerable diameter, and that is 
quite as bad. The plan now proposed isto use sunlight 
in the manner to be described, and the apparatus need 
not cost more than adollar or two, and it can be used 
for either visual work or photography. 

A plano-convex lens of about four inches diameter and 
six inches focus is obtained and the plane side is painted 
black with paint that will not crack. The object of this 
paint is to destroy the internal reflection from the plane 
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surface of the lens. The polished surface of the lens will 
reflect light not only with a reduced intensity, but the 
reflection will be of greatly diminished size, as it acts 
like a convex mirror. If sunlight is allowed to fall 
upon the convex surface, an exceedingly small and brill- 
iant image of the sun will be seen upon it. If the con- 
vex reflector is properly placed with reference to micros- 
copical work, the direction of illumination will remain 
quite constant during several hours of work. 


eas 


The see a found best is to close the blinds of my 
room and leave an opening in the window Iam using 
about twelve inches long and six inches wide. My 
window faces south, and the opening is in the middle of 
the lower sash and about ten inches from the bottom of 
the frame. Sunlight enters this opening quite early 
enough for work, and is available for several hours 
during the day. 

All that is necessary to be done is to mount the con- 
vex reflector on some form of stand which will allow it 
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to be moved in a vertical direction, and it should be 
placed as pear the opening in the window as possible so 
as to receive the sun’s rays. The convex surface should 
be placed toward the sun, and for morning work should 
be at the right hand of the opening, and in such position 
as to reflect light towards the microscope, which is 
placed at the left side of the window and about two 
feet from the convex reflector, as shown in the figures. 
Fig. 1 is top view of the plan, and Fig. 2 is a side view 
of the same; a representing the opening in the window ; 
d the convex lens and m the microscope. Light from 
the sun, during the greater part of the forenoon and 
part of the afternoon will be received by the convex 
surface near the center of d and will be reflected to the 
microscope as shown by the dotted line e. 

For work in the afternoon, the convex reflector can be 
placed at the left of the opening, and the microscope at 
the right. With this one change, work can be carried 
on through the greater part of the day. 

Polished glass reflects but a portion of the light that 
reaches its surface, and the convex form of the reflector 
disperses the reflected light to sucha degree that it 
gives just the illumination needed for delicate work with 
very high powers. 

In using an achromatic condensor, I have placed a 
disk of ground white glass about three-quarters inch in 
diameter as near the convex surface of the reflector as 
possible, as shown atc in figure 1. The image of this 
disk can be focussed upon the object by the condensor. 
This gives a beautifully clear white ight. The ground 
glass should, of course, be placed between the image of 
the sun on the convex reflector and the object upon the 
stage of the microscope. This reflector works well 
with all forms of illuminating apparatus. A shield 
should be placed at the opening of the window in 
such a manner as to prevent the light from the sky 
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entering the microscope. When using an achromatic 
condensor in the sub-stage I have found the best resolu- 
tion of Amphipleura pellucida obtained by the use of 
a very small opening in the slding diaphragm—much 
smaller than usually used. 

If the concave mirror is used, its diameter should be 
reduced to small size bya hole in black card-board 
placed overits surface. I rarely use the concave mirror 
with this illuminator however. 

With the use of a hemispherical lens under the object, 
and the microscope so placed that direct light from the 
convex reflector is carried to the extreme edge of the 
objective, Amphipleura pellucida mounted in balsam can 
be superbly resolved, if the objective is a good one. 

A little practice with this illuminator will soon make 
the microscopist familiar with its use. 


EDITORIAL. 


The American Society of Microscopists.—Our editorial in 
the last number seems to have attracted considerable attention 
as communications are constantly arriving in regard to the 
subject. The discontent and consequent apathy seems to be 
more wide spread than we at first supposed, and we are getting 
many clues to the situation. 

The most amazing thing, perhaps, comes from the Brooklyn 
microscopists who actually did not realize that the meeting 
was to occur in their midst. Several to whom we have written 
for their impressions of the meeting did notattend, did not 
know that there was anything to see or hear, had not been 
asked to prepare papers, to arrange for microscopical instru- 
ment exhibits, to attend working sessions, to loan microscopes, 
etc. “Why”, say they, “did you not tell usin the JouRNAL 
what was expected of us and what we might expect to enjoy.” 
Simply, because we could not find out that anything was 
expected nor that there would be anything to enjoy. The 
Secretary of the Society lives just four blocks from our office 
and has been repeatedly asked to furnish matter for publication 
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during the wholethree years of his incumbency, but he has 
never handed us one single line of manuscript. When he has 
had printed or hectographed matter for general distribution he 
has sometimes but not always furnished us with copy. He hag 
known perfectly well that we should be only too happy to 
publish everything regarding the meetings of the Society. But 
the Secretary isa man of some sense, of some idea of the fitness 
of things. Having arule in his Society forbidding people to 
give us their papers for immediate publication, and, not content 
with the Annual Proceedings of his predecessors, having suc- 
ceeding in inaugurating at the Society’s expense (dont forget 
that) a new periodical to compete (?) with us, and (please do 
not laugh) to rival the Journal of the Royal Microscopical 
Society, and having, when he wished to criticise a paper in our 
columns, gone off to the wilds of Michigan to finda weekly 
paper in which to utter his denunciations,—having done these 
silly things, he has had the good sense to know that he ought 
not to ask favors of us, or to permit us to help make his Society 
(for it seems to be his) and his new Periodical a success. 

But aside from acommendable sensitiveness such as we 
have described, there has been another insuperable barrier to 
his furnishing us data regarding approaching meetings of the 
Society, i.e. he had practically none to communicate. When 
he started for Brooklyn he did not know what was to occur 
there. Much less could he have told us in time to put it in 
the July issue. The same was true in 1893 of the meeting at 
Madison, Wis. but The World’s Fair was made to carry the 
blame of the abject failure of that meeting. But of the 1892 
meeting held here in Washington, also nearly a failure, no 
possible excuse could be offered. Although Mr. Smiley wasin 
Kurope, the columns of the JouRNAL were open to announce- 
men's regarding the approaching meeting at which the Secreta- 
ry had prophesied there would be 100 members present, but 
nothing was furnished. Consequence, not 35 members were 
here from out of town. 

Of course, the Secretary sends an announcement of his own 
to the members, but here again isa difficuity. His list is an- 
tiquated and out of date to some extent. Many people pay no 
attention to free circulars who would read announcements in 
their periodicals which they have to pay for. Circulars get 
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mislaid, are lost. Magazines are filed and can be found for ref- 
erence. But one announcement is not sufficient. There 
should be something in every issue from April to August about 
the approaching meeting. This year we intend to have some- 
thing about the Society in every issue from February to August 
whether the Secretary furnishes it or not. We can if need be 
make bricks without straw. 


MICROSCOPICAL APPARATUS. 


Ross’s Petrological microscope.—This micioscope is de- 
signed to provide a thoroughly reliable instrument for students 
in petrology. In size and form it resembles the ‘“Kclipse” 
pattern (with reversible foot to ensure stability in any position). 
The stage is circular, revolving, and the periphery divided into 
360°. The analyser, which can be drawn out when not needed, 
is fitted into the lower end of the body tube, where also a slot 
is cut at the angle of 45° tor the insertion of a quartz wedge, etc. 
The polarizer is pivoted to swing out of the field when so re- 
quired, and it has a circle divided into 8, clicked at 0° and 180° 
to indicate when the Nicols are crossed. The eye-piece is fur- 
nisked with crossed webs and readily drops intoa slot. The 
milled-head of the micrometer screw is divided to measure 1-500 
of aninch motion of the fine adjustment. Plane and concave 
mirrors are provided. The price of this capital instrument, 
with one eye-piece, 13 and # object glasses, double nose-piece, 
(adjusting object glasses to same focal plane), polarizing and 
analysing prisms, and Klien’s quartz plate, mahogany case, is 
$50. A number of accessories fitted to the petrological micros- 
cope are listed by the makers, Messrs. Ross, of New Bond 
Street, at very moderate prices.—The Optician, London. 


MEDICAL MICROSCOPY. 


The Duration of the Contagiousness of Diphtheria.— 
The Journal des Praticiens for January 19th contains an article 
in which the writer rernarks that this question is the subject of 
much controversy. A young physician, M. Tezenas, recently 
collected sixty observations of patients who were attacked with 
characteristic diphteria, and he divided these cases into three 
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series, and made a bacteriological examination of the products 
taken from the bucco-pharingeal mucous membrane and from 
the nasal disharge. The following results were obtained : In 
the first series, in forty-four cases, the mucous membrane did 
not present any false membranes and there was no nasal dis- 
charge. On bacteriological examination, the cultures sbowed 
no bacilli, except in three or four cases where Loeffler’s bacillus 
disappeared after four days. In the second series in five cases 
the mucous membrane was divested of its false membranes and 
the nasal discharge dried up. Nevertheless, Loeffler’s ba- 
cillus persisted from twelve to twenty-eight days. In the third 
series, in eleven cases the nasal discharge persisted, and the 
cultures with this discharge were positive, although those of the 
products drawn from the bucco-pharyngeal mucous menbrane 
were negative. The presence of bacilli in the nasal disharge 
was observed for from five to thirty-five days. These facts, says 
the writer, lead to the following practical conclusions: 1. Ina 
number of cases the metadiphtheritic contagiousness ceases with 
the disappearance of Loeffler’s bacillus. Nevertheless, the irri- 
tated condition of the bucco-pharyngeal mucous membrane, 
under the influence of intercurrent measles, favor the increase 
of the bacilli and their presence in the mouth; hence the ne- 
cessity of a bacteriological examination of the products taken 
from the mucous membrane of this cavity. 2. Not infrequently 
(in eleven cases out of sixty) Loeffler’s bacillus disappears 
from the throat, but is still in the nasal discharge. The trou. 
ble is thought to be common coryza, which is a mistake, as this 
discharge is not accompanied with any symptoms of classic cor- 
yza. There is no conjunctival injection, or headache, or water- 
ing of the eyes. Ordinarily it is unilateral. The discharge is a 
transparent mucus and by no means the sanious discharge 
which succeeds false membranes of the throat. 3. According 
to M. Tezenas, Loeffler’s bacillus exists in the nasal cavities as 
long as the nasal discharge continues, and disappears when it 
does. He adds that when this discharge is absent there are no 
bacilli in the nose. 

In practice, then, says the writer, this fact must be taken into 
consideration, that a nasal discharge the origin of which does 
not coincide with the disappearance of the false membranes is 
diphtheritic. It does not contain Loeffler’s bacillus. The bac- 
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teriological examination proves that unquestionably.—WN. Y. 
Med. Journal. 


MICROSCOPICAL NOTES. 


A. A. A.S. Meeting, 1895.—At a special meeting of the 
Council, held on January 26th, it was decided to postpone 
the proposed meeting in San Francisco. An invitation from 
Springfield, Mass., to hold the meeting of 1895 in that city, 
was accepted. The date of the meeting was fixed as follows: 
Council meeting, Wednesday, August 28th, at noon; General 
Sessions, Thursday, August 29th, at 10 A. M. 


NEW PUBLICATIONS. 


Lens- Work for Amateurs. By Henry Orford. 12° 231 pp., 231 
illustrations. London and New York, 1895. Cloth-Cover, 80 cts. 


A man who thoroughly understands both the practical and the 
theoretical phases of lens-making has undertaken with the aid 
of 231 diagrams to tell us not only how he would perform every 
step in such work but to give us the mathematical and 
other reasons therefor. With the aid of the book, a man of mech- 
anical capacity many learn to do all such work. The book is 
primarily, a technological hand-book. Many a young man has 
served u three to five years apprenticeship in order to learn what 
he can now buy for eighty cents. With the acquisition of such 
books relating to the various trades will come a solution of the 
trades-union difficulty which limits the number of apprenti- 
ces and seeks to artificially increase wages by reducing the num- 
ber of work-men. 

But the book has a value for every microscopist who wishes 
to handle his lenses intelligently or who wishes to understand 
the optics of magnification. All kinds of lenses, condensers, 
paraboloids, illuminators, eye-pieces, iris diaphragms, camera 
lucidas, polarizers, and tools for making them are described from 
the artisan’s standpoint. We refrain from saying that the dia- 
grams appear to be second-hand and badly worn and the lan- 
guage sometimes faulty, because the book is so exceedingly cheap 
in price and the artisan-auther so capable, so painstaking and 
a true philanthropist. Microscopists will not need that we tell 
them to expend “eighty cents for such a book. 


R. H. WARD, M. D., 


PRESIDENT, POSTAL MICROSCOPICAL CLUB. 
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Antheridia of a Moss. 


By R. H. WARD, M. D., 
TROY, N. Y. 


(From Note book A, of the American Postal Microscopical Club.) 


WITH FRONTISPIECE. 


This longitudinal section (Fig. 1) through the summit 
of the Hair-cap moss (Polytrichwm) gives a clear display 
of the male reproductive system or sterile “inflorescence” 
of the mosses. Though not a flower, in any sense, it is 
doubly interesting from its rough resemblance to one 


‘ ( in general aspect, 
@) s and its still great- 

a O® er resemblance to a 
head of flowers like 
an aster or solidago. 

The essential por- 
tion consists of the 
several slightly 
stalked (pedicilled) 
cylinders on the dis- 
coid summit of the 
stem. These, which produce the male reproductive bod- 
ies (antherozoids), are well called antheridia from their 
analogy to the anthers of a flower. 

The morphological character of the antheridia is not 
as obvious or as uniform as that of the (corresponding) 
stamens in the higher plants. This might be expected 
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ina family of such meagre development, where the tri- 
chome root-fibers still take the place of specially organ- 
ized roots, and which is just above the plane of evolution 
where stems and leaves have become differentiated from 
each other. The antheridia seem sometimes to be 
formed by a direct prolongation of the axis itself, or else 
of lateral shoots (branches) from it ; sometimes to repre- 
sent leaves (as stamens do); and sometimes they appear 
as trichomes (hairs) by their development from cells of 
the epidermis in indefinite numbers and positions. 

In our object, as shown (X15) in fignre 1, they might, 
from their appearance and position, be either branch- 
shoots, like the separate flowers in a head of daisy ; or 
leaves, like the stamens of a buttercup ; or trichomes, 
like the sporangia of the ferns. The last theory might 
seem most plausible, from their own appearance and 
that of the plant 4s compared with the ferns, but it 
would involve the more or less improbable combination 
of two different sorts of trichomes, these and the para- 
physes, in the same cluster, and without the intermix- 
ture of any abortive or intermediate forms ; the first 
theory, likening them to the flowers in a composite head, 
is also tempting, but this would suggest the paraphyses 
(which seem plainly trichomes, and not leaves) as repre- 
senting the leaves, like the scales or chaff in the flower- 
ing heads of the Composite, to which these antheridia 
would be, however disguised, axillary branches; the 
second theory, likening them to ordinary stamens, 
besides fitting well to themselves, accounts easily for 
the paraphyses as hairs growing on the neighboring 
portions of the stem, which seems on the whole the most 
reasonable and probable. If the paraphyses be consid- 
ered abortive leaves, then the antheridia would be con- 
sidered branches. Further evidence of their real nature 
should be sought at an earlier stage of growth. 

The antheridia are often clustered, as here, on a dis- 
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coid enlargement of the top of the stem, and mixed 
with fine succulent hairs (paraphyses) which were form- 
erly considered either abortive antheridia or abortive 
leaves, but which seem more like typical trichomes 
(hairs) of a distinct and well developed character. 

The outer portion of the cluster consists of a some- 
what bud-like involucre (perigonium) formed of whorls 
of leaf-like bracts, which are efficient for the protec- 
tion of the antheridia while developing, and for the 
retention about them, when mature, of sufficient moist- 
ure to facilitate the escape and migration of the anthe- 
rozoids. 

The whole arrangement is seen to present, under the 
1- or 2-in. objective, a striking likeness to the section 
of a flower, or of a composite head of flowers, and it is 
sometimes called, for the sake of brevity, the flower, or 
inflorescence, of the moss; though always with a men- 
tal protest against such an unfortunate and confusing 
misuse of those terms. 

Each antheridium consists of a sac-like wall formed of 
a layer of tabular, chlorophyll-cells, as shown (X100) 
from another moss (Munarza) in figure 2, which turn yel- 
low, like nearly all true anthers, or red when ripe. With- 
in this enclosing wall may be found numerous smaller, 
spherical cells, which will finally burst out in a mucilag- 
inous mass from the top of the sack ; each sperm-cell (fig. 
3, X 1000) containing a filiform, spirally coiled anther- 
ozoid, shown after escape from its mother-cell in fig. 4. 

The antherozoids are evidently assisted by the pair of 
cilia, at the thin anterior end, in moving freely through 
the moisture often present in the spongy mass of clust- 
ered leaves and hairs, to reach the flask-shaped female 
organs (archegonia) and fertilize the contained germ-cell 
(oosphere). Though representing in function the pollen 
grains of a flower, they so strikingly resemble in general 
appearance, activity and use, the spermatozoids of many 
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animals that some authors have given them the same 
name. Their form and character are exquisitely adap- 
ted, in both cases, to their use ; being long, slender and 
flexible, they can swarm about, progressing rapidly with 
a vibratory motion, and come in contact with every sur- 
face exposed to the liquid in which they find themselves ; 
and the tapering anterior end readily enters any chink 
or crevice that may be present, and insinuates itself 
deeply into small cavities or loose tissues beyond, thus 
leading or opening the way for the larger mass of fertil- 
izing protoplasmic material, that forms the olive-shaped 
enlargement at the other end, to reach the germ-cell that 
requires fertilization. 

The subsequent development of the fertilized germ- 
cell into the asexual spore-case (sporangium, or sporogo- 
nium) as it rises on its stalk from the top of the folia- 
ceous plant of which it often becomes the most con- 
spicuous and admired portion, and of which it is popu- 
larly called the “fruit”, though it is a non-sexual 
member producing spores that are analogous to buds, not 
seeds, is one of the most interesting studies that can be 
made by the thougtful microscopist who frequents the 
fields at the proper season of the year. 

It is not often easy, unless for an experienced botanist, 
to find and identify the spores which have been seat- 
tered as a powdery dust, and lost to sight amidst the 
debris upon the moist soil, in order to observe their 
germination, and the growth from them of a filamen- 
tous vegetation (pro-embryo, or protonema) which in 


turn produces, by lateral budding, the familiar moss 
plant, a sexual state (oophore) bearing archegonia and 
antheridia like our specimen. It is, however, an easy 
and comparatively unfamiliar experiment to sow the 
spores onclean sawdust or cotton wool, or on blotting 
paper, kept damp beneath a bell-glass, and to watch, at 
home and at leisure, the various stages of this most 
interesting history. 
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The Enteron of the Cayuga Lake Lamprey. 


BY AGNES M. CLAYPOLE, 
AKRON, OHIO. 


[ ABSTRACT. | 


The purpose of this investigation was to work out as 
thoroughly as was possible the enteric structure of the 
Cayuga Lake Lamprey, Petromyzon dorsatus Wilder. 
With the exception of an article by S. H. Gage “On The 
Lake and Brook Lampreys of New York’ no special 
studies have been made on the structure and metamor- 
phosis of the North American Brook and Lake Lampreys. 

Material] for this work was obtained during 10 months 
of the year and many different hardening and staining 
fluids were used. Owing to the three distinct natural 
stages in the animal’s life, the larval transforming and 
adult forms were studied separately. 

The larval enteron was found to be a nearly straight 
tube running the length of the body. The liver con- 
tained, buried in its tissue, a large gall bladder from 
which a duct led to the intestine. Alongside of the duct 
ran the coeliac artery which entered the typhlosole of the 
intestine. The portal vein arises on the outer walis of 
the intestine at its caudal end and finaily becoming free 
enters the lower end of the liver. 

The tissue of the larval intestine is composed of a 
muscular and a mucosallayer. The former has an outer 
longitudinal and an inner transverse layer. The cells 
had the usual appearance of unstriated muscular tissue. 
Between this layer and the mucosa is a cavernous space 
full of blood vessels. The mucosa is a single-celled 
layer of epithelial cells, tall and columnar. Although 
there are no groups of cells such are commonly called 
glands, there is a differentiation of the epithelium for 
purposes of absorption and secretion. There are groups 
of ciliated cells at certain places but only at the cephalic 
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end of ihe canal. Between these ciliated areas are cells 
that have a distinctly striated border and contain in 
many cases large yellowish globules. At other places 
there are cells which stain differently from the rest and 
are filled with coarsely granular material. 

To determine the exact functions of these cells would 
require a careful series of physiological experiments, 
only a few were tried, but these proved very suggestive. 
A larva was put in a mixture of milk and water and left 
there for several hours. Milk was found firmly coagu- 
lated throughout the length of the intestine and the 
amount of golden yellow material present in the cells 
was much increased. A similar experiment was tried 
with raw starch instead of milk; the results were simi- 
lar excepting that the amount of yellow material in the 
cells was not as great as in the case of milk-fed larva. 
The intestine of a specimen taken from running water 
showed a small quantity of the same colored material 
in corresponding places. 

Parts of the intestines of these artificially fed larve 
were hardened in osmic acid. Tissue from the milk-fed 
one showed the presence of numerous blackened gran- 
ules in the striated-bordered cells and underlying muscu- 
lar and cavernous tissues. The tissues of the starch-fed 
larva showed granules in corresponding places but in no 
case with any tendency to blacken. These experiments 
suggest almost toa certainty that these striated-bordered 
cells are absorptive in function; this agrees with the 
views held in regard to similarly striated cells that are 
found in the alimentary tract of the frog. 

The liver of the larva is simple and tubular in structure. 
Much fat was found to be normally present in its cells 
while many granules resembling those present in the 
striated-bordered cells of the alimentary tract are found 
in an intercellular position. 

The adult enteron has undergone extensive modifica- 
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tions compared with the simple larval tube. There is a 
distinct esophagus which leads into a much twisted and 
elongated intestine. The mucosa of the whole alimen- 
tary tract is prolonged into many folds which nearly fill 
the lumen of the canal with their mucosal plates. The 
intestine isthroughout the greater part of its length 
entirely free in the body cavity but at its caudal end it 
is dorsally connected by fine bands which are vascular 
in nature. The largest is an artery of considerable size 
that enters the typhlosole and flowing toward the head 
anastomoses with the descending mesenteric artery. The 
external portal vein of the larva is gone and a large vein 
now flows in the typhlosole with the mesenteric artery 
and empties into the liver. At its caudal end instead of 
becoming smaller it passes out onto the outer surface 
of the intestine and forming together with the artery 
before mentioned a large band, enters a large blood sinus 
lying between the two cardinal or body veins. By in- 
jection this sinus was found to terminate blindly at its 
anterior end; the flow of blood through it was candad. 
Receiving all the blood from the gonads and kidneys it 
evidently serves to introduce a large amount of venous 
blood from the urogenital and body veins into the portal 
system. This connection between these two systems 
gives these Marsipobranchs another feature in common 
with the very dissimilar members of their group the 
Myxinoids. 

The liver is bright yellow during most of theanimal’s 
life but turns dark green during the spawning season. 
There is no gall bladder and consequently no gall duct. 

The muscular walls of the intestine are but slightly 
developed. The epithelium is composed of a single layer 
of columnar epithelial cells of which there are three dis- 
tinct kinds, ciliated cells, striated-borded ceils and gran- 
ular, non-striated, non-ciliated cells. The surface of the 
epithelium is at irregular and frequent intervals de- 
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pressed into pits which are lined with the striated-bor- 
dered cells; on the areas between the pits are the ciliated 
cells, and scattered irregularly among them all are the 
granular club-shaped cells. 

An experiment was tried with milk similar to the one 
tried on the larve with practically similar results. On 
treatment with osmic acid blackened granules were 
found in the striated-bordered cells and underlying 
tissues. 

It is evident from the above descriptions that pro- 
found changes take place during the transformation 
from the larva to the adult. A good series of larve 
was studied with the following results: The esophagus 
of the adult develops very early in transformation. The 
first stage in the changes of the alimentary tract seems 
to be a loss of definite structure followed by a rapid cell 
increase and enlargement of the size and length of the 
intestine. The gall bladder and ducts disappear and 
the liver loses its simple tubular structure. 

Externally the mouth has gained its sucker-dise and 
the skin is sheeny and gray. It was found that the 
time required for these changes is probably not less than 
seven or eight months, from August to March at the end 
of which time the animal is ready for its parasitic life. 

During spawning season the last changes known to 
take place in the life of the animal occur. In some res- 
pects these are the most striking of the series of modi- 
fications to which the digestive tract is subjected. Ata 
date estimated to be from two to three weeks previous 
to egg-laying a sudden increase in the size of the gonads 
of both sexes takes place. This is accompanied by an 
equally sudden and rapid decrease in the size of the in- 
testine. The liver changes to dark green. By the time 
the sexual products are mature the intestine is reduced 
from a tube of 1 to 13 centimeters in diameter to one of 
2 to 3 millimeters. 
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The epithelium of the intestine is low and cubical and 
the folds of mucosa are much reduced in size and num- 
ber. There are many small fat-like globules in the cells 
and underlying tissues that blacken or at least become 
dark brown in osmic acid. On the whole there is no ap- 
pearance of dissolution in the tissue; the changes are sim- 
ply of reduction and there is apparently no reason why 
reconstruction should not take place. This bears upona 
still undecided and much disputed point as to whether 
lampreys die after spawning or live to another season. 


Extract from Report of Management of the American 


Postal Microscopical Club for 1893-95. 
By R. H. WARD, 
TROY, N. Y. 
MEMBERSHIP. 


One Circuit was dropped during the last season, on ac- 
count of such habitual and endless negligence and care- 
lessness that the Club’s circulation could no longer go on. 
Auy members who may think it a trival offense to lose 
two or three boxes or note books, and stop all the rest 
that reach them, and then consider it troublesome and 
annoying to be asked to report what they or their neigh- 
bors have done with them, or else answer gaily that they 
must be lost somewhere, could understand, by a little 
intelligent reflection, that this is simply destroying the 
Club. 

The Presidency being vacant, it was thought conven- 
ient to simplify the affairs by appointing the two Man- 
agers as President and Vice-President and dropping the 
former title. This will not cause any practical change 
in the management or policy of the Club. The Secre- 
tary, Dr. Shanks, will continue in the position which he 
has occupied with efficiency and success for two years 
past. 
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Since the time of the last report we have suffered the 
loss by death of several of the oldest and most expe- 
rienced and representative members, who have been ac- 
tive and efficient in the Club since its earliest years. 


SLIDES. 


The average character of the slides circulating during 
the last year or two has been exceptionally good, mainly 
on account of the special Da series which was added to 
the regular circuit boxes. There was nothing new in 
the character or use of the special boxes. Ever since the 
Club was founded it has been favored with frequent 
boxes illustrating the work the more active members 
were doing in their specialties. About a hundred such 
special boxes have been accepted and circulated, to the 
great interest and profit of the members. But it has not 
been attempted, before, to get together enough at one 
time to make a complete series. When the formation of 
such a series was under consideration, and the writer, 
with some doubt as to whether the members and the 
management could find the time required, expressed a 
fear that a half year’s work would be required to ac- 
complish it, some members were inclined to regard the 
statement asa joke. It was nota joke, but it was cer- 
tainly a mistake. At that time, in March, 1891, much 
work having already been done in conference and corre- 
spondence, a well-elaborated plan was published and ex- 
plained, both in the Annual Report and in a special cir- 
cular, and every effort was made to carry on the work 
promptly; but the series was not completed and ready 
to hand over to the Secretary for service until exactly 
two years later, in March, 1893. This is only a part of 
the truth, however, as some of the promised boxes, in- 
cluding those expected from some members who were 
most certain that it would be no responsibility to enter 
upon such a scheme and no trouble to carry it out, are 
not in yet—after the series has been in use nearly two 
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years. This is not stated to find the least fault with any- 
body for not doing more than he can, but as a curious 
little example of the amount of work required to carry 
on the Club, and as a hint, perhaps, to any members who 
may happen to imagine that the officers lack only incli- 
nation in order to set an example of promptness in 
everything. 

It would be impossible to specify all to whom we are 
indebted for contributions and assistance of various 
kinds in preparing this series. Those who supptied full 
boxes of slides, with elaborate notes, were Drs. H. J. At- 
tinelli, J. M. Lamb, George A. Rex, F. A. Rogers, S. G. 
Shanks, W. H. Sylvester and D. B. Ward, Professors 
Charles H. Clark and H. N. Conser, and Messrs. E. A. 
Hill, J. D. Mallonee and Lewis Woolman. Photographs 
more than equivalent to full boxes of slides were fur- 
nished by Dr. D. B. Ward and Messrs. Frank Ritchie, 
George EK. Ashby and Thomas Christian. Many notes of 
professional grade and authority, were furnished for 
slides that required them by Professors Harry M. Kelly 
and Henry B. Ward, and Dr.S. G. Shanks. The present 
writer, besides the constant care and labor of keeping 
up the work during its whole progress, having long been 
unable to give any time or thoughts to preparing slides, 
tried to do his share by contributing about 150 pages of 
typewriter notes, double close, which would make 300 
pages as usually spaced. As many were prepared with 
much care, the labor involved was considerable. Sev- 
eral of these, being intended for general reading, have 
been published in the journals as explained elsewhere. 

Under the stimulus, perhaps, of the work on the spec- 
ial series, the last set of circuit boxes was of more than 
ordinary importance. Subsequently, individual special 
boxes of value have been contributed by Professors 
Charles H. Clark and Harry M. Kelly, Mr. F. F. Forbes 
and Dr. D. B. Ward. 3 
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Such remarks as this, “I have spent many pleasant 
hours over the many excellent and instructive slides,” 
made by a distinguished authority, and which isa fair 
example of many others received, must be a reward to 
those accomplished members who give much time to the 
good work. 


NOTE—BOOKS. 


Although the slides cannot be alwaysabsolutely novel, 
among the hundreds constantly in circulation and many 
of them changed every year, it cannot be urged too often, 
or remembered too well, that every one of them could 
and should be accompanied by some fresh thought in the 
note-books. Many of the recent books have been thor- 
oughly valuable. A selection of extracts from such notes 
as are available for reading away from their slides is 
printed herewith. As there were more of the longer 
class of notes than it seemed necessary to reserve for 
first publication in the Report, permission was given for 
the appearance of several, specially revised for the pur- 
pose, in the American Monthly Microscopical Journal, 
the Microscope, and the Observer. Separate reprints of 
two or three of these, now in press, will be sent to all 
members, instead of reprinting them in this Report. 
We are indebted to the courtesy of Mr. Frank Ritchie, 
of circuit A, for taking the photographs for use in the 
preparation of plates. 

Occasionally a note is entered in the books with lead 
pencil, with a modest feeling, perhaps, that it is not im- 
portant enough for a greater display. These soon be- 
come nearly invisible, and an intolerable nuisance, use- 
ful only to experts in handwriting, for practice in trying 
to read the illegible. Anything worth entering at all is 
worth making easily legible in ink. If of temporary 
value only, as the writers often correctly judge, it should 
be plainly written on a small separate slip of paper, and 
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pasted lightly in, so as to be readily removable when no 
longer needed. If intended for the present circuit only, 
or for the information of the officers of the club, it should 
of course, be written on or attached to the mailing slip 
only. 

‘The value which thoughtful members, even the most 
experienced and highly educated, place upon the notes 
often comes out in correspondence or on the pages of the 
note-books. One of our most accomphshed former mem- 
bers, himself an expert microscopist, distinguished 
scholar and professional teacher, who would have been 
independent of help from other people’s notes, if any- 
body could be, once wrote: “I would suggest that mem- 
bers be compelled to describe specimens. This slide is 
absolutely valueless to me for want of adescription. It 
is a shame that such a beautiful object should go around 
and do so little good, when it might just as well add 
much to our knowledge.” If the fact that they have in- 
terested and instructed such men as our late member, 
Dr. M. N. Miller, does not persuade members to give 
their best thoughts to writing their notes, then it must 
be feared that no one could “compel” them to do it even 
if he could rise from the dead for that purpose. Anoth- 
er member wrote elsewhere: ‘Contributors should ob- 
serve the rule on the cover of this note-book, calling for 
descriptive notes. The management must depend upon 
the members to do their best if they care anything for 
the club. The annual dues are very small, and each 
member ought to contribute an interesting mount, and 
take some pains to write a suitable note for it. If each 
one depended on some one else to contribute good mounts 
and notes what an awful disappointment would fall upon 
us all. The manager can only manage what the mem- 
bers supply.” Still another member wrote in another 
book: “ Longitudinal sections are much more difficult to 
interpret than transverse, and if only one series is to be 
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used the latter should be preferred. A series of sections 
should be accompanied by an extended description to 
enable those working in other groups to appreciate the 
matter ina minimum of time. We are all busy enough, 
and the donor of the slide can usually write an ex- 
tended description with little trouble to himself and save 
his fellow members hours of time, if indeed they do not 
pass on in despair for lack of time to work it out. 


CIRCULATION. 


About the usual number of boxes has passed through 
the Circuits during the past two years. The few exces- 
sive delays, causing abnormal irregularity in many Cir- 
cults, have been due, as usual, to gross negligence of a 
very few members. Equally unnecessary, because easily 
avoidable, are the too frequent losses of club property. 
Boxes and note-books are often lost temporarily, and 
great injury done, by careless misdirection, or by using 
tags that have been used several times and are so de- 
faced that it is almost impossible to know where they 
came from or are going to, or by sending without any 
tag or with one not safely attached, or by sending with- 
out sufficient stamps, or without Club tagsand envelopes 
(or the only acceptable substitute, those with a personal 
return address plainly printed on them); but even in 
these cases they are generally heard from shortly. 
Those which are finally lost are chargeable to members 
who, for want of a moment’s personal attention, allow 
them to be mislaid among rubbish or cleaned out into 
the waste basket by heedless housemaids or ignorant 
office boys. Equally due to carelessness is the breakage 
of slides; our boxes are practically safe, not a slide in 
thousands being injured while in them if properly 
packed, each in its proper space. They are nearly always 
broken by careless handling or focusing, or from careless 
packing. The only clear exception to that statement 
thus far known is that they will not, it must be admitted, 
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stand being run over by an express train on a railway. 
We have had two curious instances of this kind withina 
few weeks of each other, where mail bags containing our 
boxes were thrown off from passing trains at a way 
station against snow drifts sloping steeply to the tracks, 
down which the bags slid back under the train and were 
gronnd beneath its wheels. Whether the the people’s P. 
O. employees are still tobogganing the people’s property 
thus under the wheels at the same place, for no better 
reason than that they are accustomed to throw it there 
upon the grass in summer, is unknown to us. It is cer- 
tainly a better field for reform than some others that 
might be mentioned. 


Announcement of the Next Meeting of The American 


Microscopical Society. 
By W. W. ROWLEE, 


Chairman of the Local Committee. 


The next meeting of the American Microscopical So- 
ciety will be held at Cornell University in Iihaca, N. Y., 
August 21, 22 and 23, 1895, the week before the meeting 
omiie AVA: AL'S. 

Considering the geographical distribution of the mem- 
bers, Ithaca is as central a point as can be found for the 
meeting. It is connected with the great trunk lines in 
such a way as to make it very readily accessible by rail- 
road. 

The unsurpassed beauty of the location of the Univer- 
sity, and the richness of both its terrestrial and aquatic 
fauna and flora, make this an ideal place for holding the 
meeting. It is equally attractive to the student of nat- 
ural history and to those who love beautiful scenery. 

The facilities of the University and its equipment in 
all lines for carrying on microscopical work add to the 
attractiveness of Ithaca as a place of meeting. In most 


112 THE AMERICAN MONTHLY [Apr., 


of the scientific departments of the University, there are 
already members of the Society, and in all departments 
there will be a most hearty welcome, and every reason- 
able aid will be furnished for the success of the meeting. 
Finally and not least, the President of the University, 
Dr. Schurman, extends to the Society a most cordial 
welcome. 

The University buildings, which will be at the disposal 
of the Society, are especially adapted for the formal pre- 
sentation of papers, blackboard iilustrations, hanging of 
diagrams, etc., as well as for any demonstration that 
authors may desire to make. The armory is very con- 
veniently located both for the University and for the 
city, and a soiree there can hardly fail to be a great 
success. 

Besides the attraction of papers and demonstrations 
by members, nearly alt the opticians have expressed not 
only a willingness, but a desire to be present and make 
an exhibit of their microscopes and microscopical appa- 
ratus, thereby affording the members an opportunity to 
see all the new and standard apparatus. 

If one will look over the contents of the proceedings 
of our Society, it will be found that, following our pro- 
totype, The Royal Microscopical Society of London, our 
Society not only considers and publishes papers upon 
the microscope, its manipulation and accessories, but also 
the results of investigation in which the microscope 
plays an important role. Indeed the papers cover the 
entire field of human knowledge in which the microscope 
is an important instrument of investigation. Thus there 
are articles on the microscope itself and its accessories ; 
microtomes and section cutting ; methods of fixing and 
hardening; indeed on all the processes that must be 
gone through for the successful study of modern biology. 
Pathology and bacteriology also have their share of at- 
tention. Jurisprudence in so far as it calls upon the 
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microscope for aid in detecting forgeries, erasures, etc., 
as well as in detecting crime is also well represented. 
And finally there is no modern publication in which is 
more fully and satisfactorily discussed the. principles 
underlying exact standards of length, a subject vital to 
every user of the microscope, for if his micrometers are 
not exact, his work must necessarily in so far be defec- 
tive. The University possesses one of Rogers’ dividing 
engines and the department of Physics has kindly prom- 
ised to show the members exactly how micrometers are 
made. There is also a large comparator for carefully 
testing micrometers after they are made. This one was 
actually used in determining the exactness of the rulings 
of our standard centimeter. 

A special feature of the coming meeting will be the 
setting apart of one or more sessions for the reading of 
-papers on methods and the demonstration of speciai or 
new methods. The chairman of the local committee, 
Professor W. W. Rowlee, or the president will be glad 
to receive requests from those who desire to have some 
specially difficult method or structure elucidated, and an 
effort will be made to get some member particularly ex- 
pert in such subject to demonstrate it before the Society. 

President Gage will be upon his own ground and all 
may rest assured that his enthusiasm for and energies 
in behalf of this meeting will guarantee a profitable time 
to all who come. The opportunity to observe his 
methods in his own laboratory is a privilege none could 
afford to losé even if there were no other attractions. 

Please make plans at once to be present, to help bring 
new members, and to make the next meeting worthy of 


the Society. 

[Those who purpose attending ought to begin the prep- 
aration of papers at once and let their good intentions be 
known to others. Such purposes are infectious, but in- 
difference is also infectious. We shall watch and report 
the preparations without fear or favor.—Editor. | 
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. Foot of a Human Fetus. 


By S. G. SHANKS, M. D., 
ALBANY, N. Y. 

This section is shown, x8, in the photograph. The 
drawing givesa side view of a foot, the dotted line indi- 
cating the plane of the section. The fourth and fifth 
metatarsal bones (M) are fairly split. The toes are ordi- 
narily flexed or turned downward, but in this case they 
were nearly straight, the cut passing out below the nails, 
The oscalcis (C) or heel bone is prominently shown. In 


front of it is the cuboid, which does not appear in the 
drawing, being behind the scaphoid (S), but it is seen in 
the photograph in front of the calcis and in articulation 
with the fourth and fifth metatarsal bones. The scaphoid 
(S) being high in the instep escaped the knife. Of the 
three cuneiform bones (N), only two are shown in the sec- 
tion, one in articulation with the first metatarsal bone 
(M), and a corner of the other facing the cuboid-metatar- 
sal articulation. The nail on the small toe can be easily. 
located ; on the great toe the nail matrix is outlined by 
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darkly stained lines following the edges of the terminal 
phalanx. The skin of the foot shows numerous sweat 
glands dipping into the subcutaneous tissue. A one-inch 
objective or a simple lens, held in the fingers, gives a 
better view of the section than the compound microscope. 

With a one-fourth inch objective the process of ossifi- 
cation is wellseen. This transformation of the solid fetal 
cartilage has already commenced in the first phalanx of 
the small toe, by a breaking down of cells and a deposi- 
tion of fine granules of calcareous matter ; but in the first 
phalanx of the great toe the process is further advanced, 
showing a surface layer of bone of considerable thickness 
on both sides, with a soft mass of marrow-like tissue 
between. 

This first bone is not hard like that of an adult, but 
more fibrous and spongy. Children frequently break 
their long bones, producing what is termined a “green 
stick” fracture, a rather troublesome sort of fracture to 
straighten.—P. M. Club. | 


Can Life Originate without Parent Forms ? 
By ARTHUR M. EDWARDS, M. D. 


NEWARE, N. J. 

The revivification or renewal of life (restoration of life 
according to Webster) in certain organisms is problem- 
atical. That is to say, it is doubtful if life can be given 
again to dead organisms. But new life is possible as 
spontaneous generationists know. I was reminded of 
this on reading a remark on the revivification of Rotifera 
vulgaris by Dr. Joseph Leidy (Proc. Acad. Sci., Phila.. 
1874. p. 88). He says he noticed that during a search for 
Rhizopods, the water in which many of the common wheel 
animalcules, Rotifera vulgaris, lived could be dried up, 
and if again supplied to them the majority of them could 
again swell out and become as lively as ever. This was 
done with slides placed on the window lodge at a tem- 
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perature of of 80° F. Some absorbed new water and 
swam about, some did not. He says that he “next pre- 
pared a slide on which were upwards of twenty actively 
mooving Rotifers, and exposed it to the hot sun during 
the afternoon. On examination of the slide, the follow- 
ing morning, after moistening the material, all the 
Rotifers continued motionless, and remained so to the 
last moment. From these observations it would appear 
that the Rotifers and their associates become inactive 
in comparatively dry positions and may be revived by 
supplying them with more moisture, but when the ani- 
mals are completely dried they are incapable of being 
revivified. Moisture adheres tenaciously to earth, and 
Rotifers may rest in the earth like the Lepidosiren, until 
returning waters restore them to activity ; that is to say ; 
the Rotifers can be dried up and revivified but cannot 
be born again. 

The animal does not exist, neither does the vegetable, 
but the organism does. It lives, reproduces and dies, 
to make place for another. Rotifers are masses of pro- 
toplasm that when dried at a moderate heat do not lose 
all of the water that is in their tissues. They can be 
awakened by supplying them with enough water to swim 
in. That it is the same with Bacillariacee I have many 
times seen. They can be dried up and do not loose all | 
of their water. Salt-water forms as well as fresh water 
ones dry up but retain enough water tolive by. It may 
be seen in the endrochrome which is not quite gone. 
But when this is gone and the Bacilliarians, Navicula 
viridis for instance in fresh water, and Navicula perigri- 
na in brackish water, are white and loose all of their 
color they are dead and cannot be revivified. 

Can any organism be bornagain without the meditation 
of parents? I believe they can, and that spontaneous 
generation comesinto play in the Protista and some of 
the so-called lower forms of living plants and animals. 
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EDITORIAL. 


Proceedings of the A. M. Society.— We are today (Mar. 
18) in receipt of “Part I, October, 1894,” of this publication which 
the cover-page informs us is “Issued Quarterly” and by virtue 
of which it is transmitted through the mails as second-class - 
matter. It contains pages 1-67 and 8 plates, price 50 cents. 

From it we get the first official echo of the Brooklyn meeting 
held last August. If it takes seven months to issue part I, when 
may we expect parts II, Ill, 1V? The contents of this bro- 
chure are as follows: 

Pages 1-17, the Secretary’s minutes of the sessions. 

Page 18, the Treasurer’s report for 1893-’94. 

Pages 19-64, Kingsbury’s paper on the Histology of the 
enteron of N. maculatus. (This is the paper of which we pub- 
lished a synopsis last November, pp. 839-345). 

Pages 65-67, Miss Claypole’s method for securing paraffin 
sections. (We reprint this in full under our head of Methods, 
pages 119—122.) 

As these two papers and the ‘Treasurer’s report were read at 
the meeting, we infer that the principal cause of seven months’ 
delay was the writing out of the Secretary’s notes. And yet any 
competent secretary ought to be able to do this in from 7 to 17 
hours. These notes are padded with six pazes regarding a new 
form of microscope and regarding bacteriological work in the 
Hoagland Laboratory— matter entirely out of placein the min- 
utes of the meeting. Both items would more properly appear 
as short papers by the respective authors. 

On the first page, Dr. Lester A. Curtis gets the following com. 
pliment: “It is usual for the volume to begin with the annual 
address of the President, but the Secretary has never received 
it although he has written repeatedly to the President for it.” 

It will be remembered that the meeting was to begin on Mon- 
day morning, August 13, and that the President did not arrive 
until Tuesday morning. The evening of the first day is the prop- 
er time for the delivery of the Address, which once was an 
occasion of some importance. We have searched these minutes 
in vain to learn whether or not Dr. Curtis delivered any address 
at all! Evidently he did not, but that the Secretary tried to 
get a posthumous address out of him and failed— failing he ut- 
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ters the above-quoted howl. Had the ms. been forthcoming, the 
Secretary would have published it, and the world would inno- 
cently have supposed that Dr. Curtis delivered it. This reminds 
us of the way newspaper reporters write up events that do not 
occur. Is it quite scientific ? 

But how came this Dr. Curtis, of whom we confess never to 
have heard, to be President of this great American institution ? 
What has he done in the realm of microscopy that entitled him 
to this distinction, for be it remembered that the fact of being 
President of the American Society has heretofore insured the 
incumbent an honorable election to membership in the Royal 
Microscopical Society of England. The only answer we can find 
is on page 9 of the brochure before us, as follows: 

“The report of the Executive Committee with respect to the 
prizes which the Society was enabled to offer by the liberality 
of its president, Dr. Lester A. Curtis was then read.” 

These prizes, amounting to $125, were provided for in August, 
1893, at which time Dr. Curtis was elected President. It is 
fair to say that but for the prize papers of Wiegand, Kingsbury, 
Krauss, and Miss Claypole, one of which constitutes more than 
two-thirds of this brochure, there would not have been a reason- 
able excuse for continuing the ‘‘Proceedings” this year. But is 
it, in view of the outcome, too much, to guess that the little 
coterie of members at Madison, in 1893, unwittingly sold out 
the Presidency for $125? Will the Royal Microscopical Society 
sell a membership for that consideration and not get the money 
either? We shall be interested to see the outcome. If any of 
the gentlemen who at Madison elected Dr. Curtis and accepted 
his prize-money wish to explain this transaction, these columes 
will be at their service in which to do so. We would not for a 
moment do him any injustice. 

But about these prizes. Wiegand, Kingsbury and Miss Clay- 
pole, if we mistake not, were all students at Ithaca. Kingsbury 
says that his prize-paper did double duty, having been “presen- 
ted to the Faculty of Cornell University for the degree of M.S. 
in June, 1894,” in the preparation of which he says he was assis- 
ted by ‘the suggestions and advice of Prof. Gage throughout 
this investigation.” The University gave him M. 8. and the 
society gave him $50 of Dr. Curtis’ contribution. The three 
Ithaca students got $110 out of the $125. There were but three 
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of the unsuccessful competitors, and whether they were Ithaca 
students or not we do not know. 

Ifthese prizes were offered for investigations to be made “under 
the suggestions and advice” of college professors, then we con- 
gratulate Professor Gage upon his vonnection therewith ; but we 
ask why in the world did not the Secretary see to it that all the 
Colleges had the knowledge which should enable them to enter 
the contest? If Dr. Curtis wanted to see his prizes fairly com- 
peted for why did he not insure an effort for them in some of 
the other 150 American colleges? Again we offer these columes 
to the Secretary and to Dr. Curtis in which to explain what 
safeguards they established to prove this a full, fair, open contest. 

As this Journal goes into over a hundred colleges, we ask the 
subscribers in each one to report whether or not they had full 
and fair warning that their students might compete for these 
prizes and be assisted “‘by the suggestions and advice” of their 
professors. We offer to publish every affirmative reply. 

In another column will be found the Announcement in full 
for the 1895 meeting. As will appear from the foregoing, the 
Society has more to expect from Ithaca than from any other 
quarter. The selection is wise. It would have been infinite folly 
to have followed the A. A. A. 8. to Springfield, Mass., for there 
isnot to our knowledge a microscopistin that*city. The Ithaca 
people seem determined to have a good meeting next August. 
We shall keep you posted upon the outlook each month. In 
order that there be no trouble about the Secretary having Prof- 
essor Gage’s Address, we request that he send it to us in advance 
of the meeting. We will have it all in type and ready to dis- 
tribute in our August number the moment he has finished read- 
ing it. 

But how about prizes this year? Give us the facts, please. 


MICROSCOPICAL MANIPULATION. 


A New Method For Securing Paraffin Sections To The 
Slide or Cover-Glass.—Among the many steps to be taken 
‘in making microscopical preparations, that of securing the sec- 
tions to the slide may seem of minor importance, yet the 
possibility of ultimate, succesful results depends largely on the 
complete reliance to be placed upon the process by which this 
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step is accomplished. Especially is this true of serial sectioning 
when the disarangement of the sections renders the slide al- 
most worthless. In Lee’scompilation of microscopical methods, 
‘“The Microtomist’s Vade-Mecum,” there are about a dozen 
different processes given for fixing paraffin sectionsto the 
slide. These processes fall into two natural divisions, those 
fitted for material stained zn toto and those fitted for sections to 
be stained on the slide. Of those belonging to the second group, 
only a few admit of the use of both watery and alcoholic stains, 
and in most of them heat is an essential part of the process. 

Many of the methods involve a previous coating of the slide 
with a substance that has to dry and be again moistened before 
the sections can be arranged upon it, such as collodion, shellac, 
or a gum-preparation. Some are useful for temporary slides, 
while in others the intricacy of the process greatly increases the 
chance of error, and adds to the time required for the work. 

There are no methods given in Lee’s work of an earlier date 
than 1880. One of the oldest is the Shellac Method, now no 
longer used. Schallibaum’s collodion also is best fitted for 
bulk-stained objects. A slide is coated with a thin, even layer 
of one part of collodion to three or four volumes of clove or la- 
vender oil. The sectionsare arranged and the slides heated 
over a water bath for five to ten minutes, or over a lamp for a 
shorter time, till the oil has evaporated. Gage and Summers 
use a pure collodion coat on the slide which is rendered adhes- 
ive by clove oil or ether-alcohol. There are many gum methods, 
but some forbid the use of watery fluids, and others are not 
fitted for alkaline stains. 

Lee recommends Mayer’s albumen for use with sections that 
have to be stained on the slide, and says that he has found it 
to be absolutely reliable. There is no need to describe so well- 
known a method, the principle is the coagulation of a thin 
layer of albumen by the use of heat. It is just at this point 
that the element of uncertainty comes into the process ; much 
heat will injure the tissue, and in avoiding this danger there is 
a great probability of applying too little heat to coagulate the 
albumen. 

Among other methods given by Lee is one recommended by 
Strasser, (Zeit. f. wiss. Mikr., IV. 1. 1887, p. 45). It consists of 
coating the shdes thinly and evenly with a mixture of two 
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parts of collodion with one of castor oil—the per cent of the 
collodion is not given. Sections are arranged on those prepared 
slides and coated with a thicker solution, —collodion concen- 
tratum duplex 2-3 parts, castor oi] 2 parts; no warming is 
required, but the slide is put direct into a bath of turpentine 
for 2 to 10 hours to dissolve out the paraffin. 

While working during the past year with serial sections, 
great trouble was experienced with Mayer’s albumen method, 
and after some experimentation, the following plan was adopt- 
ed: A layer of Mayer’s albumen was spread on the slide and 
the sections arranged. Then a wash # per cent collodion was 
spread over the surface evenly with a camel’s hair brush. 

This is allowed to dry, which takes place in about one 
minute, but a longer time does no harm ; practically, one slide 
dries while the next is being prepared. During the drying 
many small air bubbles appear, the presence of which indicates 
the right degree of dryness ; these do not cause any inconven- 
ience, as they disappear during the subsequent processes. 

When dry the slide is put up, without heating, into a jar of xy- 
lol or benzin for half an hour or more, to dissolve the paraffin. 
A stay of several hours in the liquid will not injure the tissue. 
The paraffin may be removed in 8to 5 minutes by constantly 
moving the slide in the benzin. The benzin or xylolis removed 
by 95 per cent. alcohol, and the sections are then stained and 
mounted as desired. 

It was found best to have the liquid for removing the para- 
fin as fresh as possible, or else the thin film of collodion 
- retained a sufficient amount of it to render the surface greasy ; 
benzin was tried and proved in every way to be as_ satisfactory 
as xylol. Owing to its cheapness it is possible to use benzin in 
much larger quantities than xylol, and the requisite degree of 
freshness is easily obtained. 

Many slides were prepared without the preliminary coating 
with albumen, and in all cases the collodion coat was sufficient 
to keep the sections fastened to the slide, but owing to the well 
known uncertainty in making a film of collodion adhere to 
glass, the albumen was used as a safeguard against failure, the 
alcohol in the collodion serving to coagulate thealbumen. Dif- 
ferent per cent solutions of collodion were tried and mixtures 
varying in the proportions of ether and alcohol. No difference 
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was found in the results given by the various mixtures but the 
per cent solution was the most satisfactory. 

The chief advantage of this method is that it dispenses with 
the need for an alcohol lamp; an important and, in the hands 
of the inexperienced, a somewhat dangerous adjunct of the lab- 
oratory is thus removed from constant use. The greatest dis- 
advantage is that, as in all collodion methods, the collodion is 
liable to take the stain and refuse to give up the color to treat- 
ment. Practically, however, in using the ordinary hematoxy- 
lins, eosin, picric alcohol, etc., there is no difficulty; it is only 
with the stronger stains that trouble is found. The use of this 
thin coat of collodion is a simple and effective method for gen- 
eral histological purposes. 


Preparing Fresh-water Alge.—M. F.. Pfeiffer has pub- 
lished quite recently in the ‘“‘Jahrbucher fur wissenschaft. Bo- 
tanik (Bd XXVI, Heft IV) a recapitulation of the technical 
preparation of fresh-water Algee. This work is divided in two 
parts; the first includes a description of the various reactive 
instruments, colouring matters, preservative liquids, stones of 
inclusion, fastening of the preparations. The second part is 
practical. 

It consists of a great number of lists divided into five columns. 
In the first one the name of the Alga is to be found, the se- 
cond gives the means of fixation. A third columm indicates 
preservative liquids to use. The following column furnishs us 
the coloring liquids. Then the last contains the inclusions, 
to employ. 

The author passes thus in review the foilowing Alge: Ba- 
trachospernum, Hydrurus, Coleochaete, Bulbochaete, Oedogonium, 
Prasiola, Hormiscia, Chaetophora, Draparnaldia, Stigeoclonium, 
Conferva, Microspora, Trentepholia, Microthamnion, Cladophora, 
Vaucheria, Volvoz, Pandorina, Scenedesmus, Pediastrum, Sorastrum, 
Coelastrum, Ophiocytium, Raphidium, Tetraedron, Eremosphaera, 
Tetraspora, Dictyosphaerium, Nephrocytium, Gloeocystis, Botryococcus 
Palmella, Pleurococcus, Protococcus, Euglena, Mesocarpus, Mougeo- 
tia, Zygnema, Spirogyra, Desmitium, Hyalotheca, Sphaerozosma, 
Gymnozyga, Spirotaenia, Closterium, Peniwm, Tetmemorus, Disphinc- 
tium, Pleurotaeniopsis, Xanthidium, Cosmarium, Arthrodesmus, 
Euastrum, Micrasterias, Staurastrum. 

As can be seen from this long list, M. Pfeiffer has gathered in 
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his work some records on the preparation of all the groups of 
fresh-water Alge. This technichal review will therefore be of 
the greatest utility to all those who occupy themselves with 
Algology. We can assure them that the methods indicated by 
the author are excellent and that the preparations obtained in 
following them are irreprochable. We have had occasion to 
admire several of them. 


The lists, especially, ought to be found on the desk of every 
algologist.— Translated from “Societe Belge de Microscopie” by Rene 
Samson. 


Off-hand Staining.—Vegetable sections may be almost in- 
stantly double-stained by pouring into a watch glass, placed for 
easy inspection on a sheet of white paper, about half a teaspoon- 
ful of ammonia-carmine solution and stirringin a drop or less 
of aniline green solution which has been taken up on the blade 
used for lifting sections. Both solutions should be of a strength 
suitable for single staining, and the mixture may be tested by 
touching a piece of white blotting paper with the wet tool, which 
should produce a broad red stain with a minute nucleus of 
bright green in the center. The accidental production of such 
a spot, years ago, suggested to me the use of the solutions mix- 
ed, instead of separately in succession, as formerly done. A sec- 
tion dipped in this solution will be sufficiently stained in a few 
seconds, the different tissues taking the different colors very 
distinctly. Then remove the specimen and, without putting it 
in water, draw off the excess of staining fluid with blotting paper, 
then float and dabble quickly in alcohol and draw off excess, 
float in clove oil and mount in balsam or dammar. Unbleached 
sections may be used if not too opaque, but the most brilliant 
effects are gained after bleaching.—F. Rircnis in P. M. Club. 


Sections of the Cerebellum are unexcelled in beauty if 
stained as follows: 1. Harden small pieces in Miller’s fluid for 
six to eight weeks. 2. Transfer directly to alcohol without rins- 
ing in water. 3. Imbed in celloidin and cut sections. 4. Stain 
these for twenty-four hours in hematoxylin 1 pt., alcohol 10 pts., 
water 90 pts. 5. Rinse in water and bleach in borax 2 pts., 
water 100 pts., from one-half hour to several hours, until the 
gray substance is yellowish, the white substance remaining 
black. 6. Wash in water, pass through alcohol, clarify in xylol, 
or clove oil, and mount in balsam. The most beautiful and 
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marked differentiation of the tissue results. The cells of Perk- 
inje can be beautifully traced to the very termination of their 
‘branches, and a complete and striking network of nerve fibres 
isseen, which will not tire the eye to study.—F. A. Rogsrs. 


Mounting Cyclops quadricornis.— Place them alive in 
water in a proper ring and put on a cover glass. Then have 
ready a mixture of equal parts of lime-water and glycerine. Soak 
out the native water at one end with blotting paper and let the 
lime-glycerine water run in at the other end until the cell is full 
of the mixture. Then cautiously build up an outer ring, putting 
alittle and setting away to dry, then another and another. The 
cyclops is composed of carbonate of lime, and glycerine will en- 
tirely destroy it; but lime water added will counteract this des- 
tructive effect. A proper cell is of white zinc, old and hard, a 
year old preferred. This method will show the egg sacs and the 
four horns (quadricornis) naturally in situ, and the red eye in all 
its original splendor ; and the mount will be a beauty and ajoy 
forever. These mounts may keep perfectly for ten years or even 
longer. 

These animals may be stained in picrocarmine, and by careful 
treatment mounted in glycerine or dammar, which shows the 
internal structure also.—P. M. Club. 


MICROSCOPICAL APPARATUS. 


Second Hand Instruments.—Mr. Clarkson, Bartlett’s 
Buildings, Holborn, London, deals in all kinds of used optical 
instruments. 


In reference to a railroad microscope stage adjustment 
as recently brought forth in England (Microscope Dec. 1894, 
p. 180.) it may be said that I own a B stand of Tolles made 
about 1874 in which the stage is moved by friction rollers 
—that in 1890 said stage was exhibited to Hartnach at Berlin 
and in 1887 in London to Mr. Lealand of Powell and Lealand 
—Itis American. N. Y. 1895, Jan. 31—E. Cutter. 

At the College of Physicians and Surgeons, Boston, there 
were shown some fine micro-photos of diseased blood taken in 
London with lime light eye-piece and objective by Dr. Keight- 
ley of London. 
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Making a microscope.—By applying the condensing lens 
under the stage-plate, does it do away with the diaphragm that 
is under the stage? 


Ans.—The diaphragm should be used underneath the con- 
denser of a microscope, to stop down and moderate the light to 
view the object to its best advantage. A condensing lens, non- 
achromatic, should be about tin. or din. focus, as large in dia- 
meter as obtainable. Cost, about 2s. 6d. Obtain Hogg’s book 
on the microscope, which gives full information on all accessory 
apparatus; the book is published at 7s. 6d.— Work. 


Loop Stage Clamps or Piano Forte Wire.—That fine 
mechanic Albert Storer of Boston has fitted the Shurtleff stage 
of the Clinical microscope with a loop of piano forte wire. The 
free ends of the loop are bent at right angles and fit into holes 
bored in the stage onits under side near the front. Thence 
they run backwards to the rear of stage and the loop is bent 
forwards to the front of stage. This arrangement securely holds 
the slide while from its toughness and form it isnot readily 
detached, but is flexible, elastic and satisfactory. They can be 
used on other stages. When it is remembered that the princi- 
ple of the loop is a fine one as it has strength, utility, and dura- 
bility it closely apphes force to whatever object applied. Surg- 
ery has benefited and now microscopy benefits from the loop. 


MEDICAL MICROSCOPY. 


Dr. O. W. Holmes as a Microscopist.—Said he “ It is 
curious how the novice always sees air bubbles under the mi- 
croscope. Put the nicest object you may in the field and the 
novice will first ask about the air bubbles that may chance to 
be there.” Forty-two years of micrographic experience con- 
firms this dictum: It might be classed as an innate idea in mi- 
croscopy. 

Dr. Holmes in 1853 used a microscope made by Sp-ncer of 
Canastota, N. Y., which belonged to the late Dr. Waldo TT. 
Burnett of Boston, Fellow of the American Academy, whose 
early death, 1854, was greatly mourned. Dr. Holmes said that 
Dr. Burnett had taken this microscope to Europe and had there 
resolved diatoms that were unresolvable there before. So Amer- 
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ican microscopes made a good European showing before 1850. 
Some twenty years ago Dr. Holmes selected for a gentleman of 
Sacramento, Cal., two very fine Tolles’s objectives which he 
made a present of to Dr. G. L. Simmons of that city. He says 
that the objectives were in his office when a Chinaman came 
for consultation, as usual accompanied by other Chinamen, as 
friends—that while he attended to his patient the others stole 
them—that a police investigation revealed that the objectives 
were thrown into Sacramento river-bed mud and the brass 
boxes were used to keep opium in for smoking. Sad fate for 
such nice instruments that were selected by so honorable a mi- 
croscopist. Surgeon General A. C. Page of Truro, N. §&.,: 
Government Inspector of Hospitals and Asylums for Nova Sco- 
tia, was a student in 1854 and 1855 of Dr. Holmes and well 
remembers the brilliant demonstrations then made. 


Encouraging Microscopical Science.—The Vermont Mi- 
croscopical Association has just announced that a prize of $250, 
given by the Wells & Richardson Company, the well-known 
chemists, will be paid to the first discoverer of a new disease 
germ. The wonderful discovery by Professor Koch of the com- 
ma bacillus, as the cause of cholera, stimulated great research 
throughout the world and it is believed this liberal prize, offered 
by a house of such standing, will greatly assist in the detection 
of micro-organisms that are the direct cause of many diseases, 
Any information upon this subject will be cheerfully furnished 
by C. Smith Boyton, M. D., secretary of the association, Bur- 
lington, Vermont. 


DIATOMS. 


What Are Diatoms?—The plants in question are so small 
as to be seen only with the aid of the microscope ; those of or- 
dinary size, when magnified about three hundred and fifty 
diameters, appear about a quarter of an inch long. Others are 
much larger. They are curious little plants with a silica shell, 
which in certain places, is provided with little apertures 
through which living parts of the plant protrude. In this way 
they are enabled to move about freely in the water by which 
they are generally surrounded, for, though they are strictly 
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water plants, they all need considerable water to enable them 
to thrive, and so are always found in wet places. 

Owing to their freedom of motion they were at one time 
supposed to be animals. Now it is known they are plants, as 
they can perform all the functions of plants, and no animal, 
with all his superiority, high nature, etc., is able to do this. 
They are found everywhere in all inhabited countries, and in 
fact all over the seas, so it may be readily granted that a plant 
so common and wide-spread as this should be quite familiar to 
every one. 

Again, not only are the living plants so wide-spread and com- 
mon, but the shells of the dead ones remain intact for many 
years; and in some localities these tiny shells are so numerous 
as to form a large portion of the soil. Some of the best known 
of these localities are the sites of Richmond, Virginia, and Ber- 
lin, in Germany.—Emity L. Grecory, in The Popular Science 
Monthly. 


NECROLOGY. 


Rev. Samuel Lockwood, Ph. D.—The frontispiece of our 
March number contained a portrait of Dr. Lockwood, through 
the kindness of Dr. Ward. He died at his home in Freehold, 
N. J.,on January 9th, 1894, at the age of 75 years. Born in 
England and educated in New York, except for a theological 
course in New Brunswick, N. J., he spent the years from 1850 
to 1869 in pastoral work in various churches. In 1867 he un- 
dertook the additional labor of Superintendent of Instruction 
for Monmouth County, N. J., a field for which his tastes and 
talents as an educator were so well adapted that three years later 
he removed to Freehold, N. J., and devoted the remainder of 
his long life to the work with an ability that gave him a na- 
tional reputation. He became a biologist in the broadest sense, 
his great faculty for both study and teaching leading him out 
freely in different directions. Microscopy, however, was his 
favorite resource in every field. His valuable addresses and 
other works were an important element in the life of the New 
York Microscopical Society, and of the New Jersey State Mi- 
croscopical Society, of which he was one of the founders and 
chief supporters, and of which the minutes, lately published, 
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constitute, perhaps, his best monument.—Report of Postal Club. 

E. J. Attinelli, M. D., Vineland, N. J.—An American 
born son of an Italian patriot, he died Jan. 1,189. He nat- 
urally, after graduating in medicine and establishing himself in 
practice in New York City, maintained a successful practice and 
took a prominent position in the Italian departments of the 
medical charities of the city. During the last two or three 
years he resided in New Jersey. He was a patriotic citizen as 
well as an accomplished archeologist and microscopist. In the 
Club he was always prompt, careful and helpful, and his brief 
notes in the books showed a genial and thoughtful interest in 
the work of all —f. P. C. 


NEW PUBLICATIONS. 


Hypnotism. By James R. Cocke, M. D. 12°. pp. 373. Arena 
Pub. Co., Boston, Mass. 1894. 


Dr. Cocke has hypnotised 1350 people and studied its power. 
He can induce a subject to stab him with a paper dagger but not 
with a knife. Hecan hypnotise the willing subject 60 times 
in 100, but he cannot hypnotise the averse subject. He agrees 
with Hudson that no one unless it be hardened criminals can 
in the hypnotic state be induced to commit crime. Having 
hypnotised himself, the resulting phenomena described are quite 
startling. 

The means of distinguishing between a truly hypnotic con- 
dition and a feigned one are well described. The experiment 
of making one of a subject’s hands warm and the other cold 
would seem conclusive evidence of the reality of the alleged 
phenomena,—enough to convince the most skeptical. 

Dr. Cocke indicates in what class of diseases, hypnotic sug- 
gestion may be beneficial and what classes are beyond its reach. 
He recognizes dangers from the misapplication of hypnotism 
just as he recognizes the dangers from the improper use of drugs. 
Naturally, he wishes its use and that of drugs confined to his 
profession—a purely selfish consideration, we fear. 

Dr. Cocke supplements his own knowledge by citing the 
opinions of others to a considerable extent. In conclusion he 
gives a list of 333 titles of publications relating to the subject, 
most of them being European. 


SIMON H. GACE, 
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Pretuberculosis. 


By EPHRAIM CUTTER, M. D., LL. D. 
NEW YORK. 


MORPHOLOGY OF HEALTHY BLOOD. 


To understand pretuberculosis,* it should be said that 
healthy blood has certain form elements characteristic 
under the microscope and that persons apparently mac- 
roscopically healthy, sometimes present abnormal blood 
morphologies from latent or incubative diseases. Besides 
the detection of abnormal blood implies a knowledge of — 
healthy blood. Briefly its morphology presents clinical- 
ly—1l. The red discs, clean cut, well outlined, plump ; in 
and during death they arrange themselves in rouleaux, 
like coins, with curves of Hogarth’s lines of beauty—or 
they are segregate, distinct, separate and quite uniform- 
ly arranged in the field. 

2. White corpuscles or leucocytes are on the average 
one third larger in diameter than the red, sometimes 
globular or oval, sometimes still and sometimes mobile, 
sometimes dividing up into two, three, four, five or more 
regular or irregular parts and reuniting. Sometimes 
being merged into one with other leucocytes; sometimes 


*This article is abbreviated from an essay which Dr. Cutter wrote in 1877, 
in competition for the American Medical Association’s prize It was illus- 
trated with 68 original microphotographs and written in the belief that 
13,000 lives could be saved annually in the U. S., by the detection and 
treatment of the pretubercular stage alone. It is now 40 years since Dr. Jas. 
H. Salisbury, LL. D., discovered this physical sign and used it. Dr. Cutter 
terms it ‘‘ the Morphology of Consumptive Blood.’’ The paper was offered 
at the Brooklyn meeting of the A. M.8., and not read nor called for. 
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with weird, bizarre, awry and anfractuous, amoeboid 
shapes. 

3. Serwm is clear and free, as a rule with some excep- 
tions, from any form elements save the fibrin filaments 
which are so exquisitely minute and subtile as to be 
clinically invisible. 


MORPHOLOGY OF TUBERCULOUS BLOOD. 


Red discs. Pale, ill-outlined, coloring matter not well 
held, sticky, adhesive, do not asa whole form in rouleaux 
nor settle into separate, segregate, distinct, uniform dis- 
positions over the field. Clot into ridges, irregular win- 
rows and huddled masses like frightened sheep; at times 
so adherent as to be drawn out in the death movements 
like molasses candy or into acute pointed ovals. They 
are generally lessened in number and often present 
themselves in half sizes which some term the “ third cor- 
_ puscles” of the blood. As nature cures tuberculosis, 
(and she does sometimes cure tuberculosis) there will be 
seen a turning towards the type of healthy blood even 
before the cavities are healed, and there will be seen at- 
tempts at rouleaux and segregation as in health. 

2. Leucocytes.—Generally abnormally enlarged by en- 
tophytal growths, to varying sizes. One beautiful and 
useful test of the microscope as to treatment is the 
bringing the enlarged leucocytes down to nominal size. 
Amoeboid movements are not different from those in 
health. Tuberculosis is not the only enlarger of the leu- 
cocytes. Hence, this point must not be relied on alone. 

3. (a) Serum. Fibrin filaments enlarged, massive, 
completely filling the serum interspaces between the red 
dises and leucocytes with a finely woven net-work of 
close acutely angled, irregular meshes. These strong 
fibrin filaments and close meshes cause the irregularities © 
in the appearance of the red discs on the slide after their 
removal from the blood stream and their death. 
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3. (b) Spores and Spore Collects.—These are whitish 
globular or irregularly globular bodies varying in size 
but on an average of 1-12,000 inch in diameter that 
occur single, double, triple and so on to aggregations of 
hundreds and thousands into large oval masses, which by 
the action of the blood stream are rolled generally into 
flattened oval or bluntly fusiform bodies, looking like 
snow among the red discs. In bad cases these spore 
collects appear in ameba-like shapes almost filling the 
whole field ! 

These spores are still, non-mobile. They appear white 
like snow while in focus. Out of focus they area lght 
green grayish color. They are present in largest num- 
ber immediately on their withdrawal from the blood 
stream and many of them disappear in the course of ten 
minutes. This speedy dispersion makes it necessary to 
have the patient and microscope present together and 
hence the usefulness of clinical microscopes furnished 
with the best objective and illumination by direct hight. 
The writer uses a common candle. It has proved suffi- 
cient for the 1-50th inch objective of Tolles, 178° angu- 
lar aperture. Those who have a draw tube with society 
screw, by the invention of Dr. Eugene Shurtleff of Bos- 
ton, can use their own objectives as clinical microscopes 
at the cost of a few dollars. Mr. Albert Storer of Bos- 
ton provides with the Shurtleff stage a loop clamp of 
piano forte wire which is the best thing I have seen for 
holding slides on a clinical stage. 

There are other morphological elements in tubercu- 
lous blood, but for our purpose the above are sufficiently 
diagnostic in cases suspected of tuberculosis. The above 
vegetations in the blood of tuberculosis are, in the opin- 
ion of the discoverer and others, myself included, the my- 
coderma aceti or vinegar yeast in baby or micrococcus 
stage. The aerial mycelial adult forms do not grow in 
the blood. 
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PRETUBERCULOSIS. 


The idea that diseases have periods of incubation pre- 
ceeding their full development accords with other facts 
in animal and plant-biology. It is to be expected that 
tuberculosis of the lungs for example has a pre-stage. ~ 
In fact pretuberculosis exists and clinically means that 
the morphology of consumptive blood is present toa 
lesser extent than in tuberculosis, that the essence of 
pretuberculosis is in these vegetations in the blood, which 
coming from the fermentations in the alimentary canal, 
pass the barriers of the intestinal epithelia and float 
about in the blood stream of consumption any time dur- 
ing one year before the necrosis or sphacelation or break- 
ing down of the lungs, sufficient to be detected by the usual 
signs, furnished by auscultation and percussion. It is 
evident that in such spongy bodies as the lungs small 
deposits may escape physical macroscopical exploration. 
But the microscope will detect this stage. 


STATEMENT AS TO SUBJECT. 


When consumption or tuberculosis is suspected from 
bowel troubles, cough, loss of flesh and strength, pallor, 
weakness, short breath, loss of appetite, hemorrhage 
from the air passages, &c.; such a case is apt to be a 
puzzle to the diagnostician, from absence of positive 
physical signs of lung lesion. For it may or may not 
be consumption and the usual plan is to watch and wait 
till lung lesions are manifested. In other words the 
case is in the dim border land which interdigitates 
between health and disease. The line of demarcation 
between health and disease is not always clear. Such 
cases of consumption are a great trouble to physicians 
and patients. I know this from subjective experience, 
for the late Dr. H. I. Bowditch once explored my thorax 
after I had expectorated blood and cretaceous tubercles 
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(as thought, though they were only “ lung gravel stones’’) 
and when I had cough (depending mainly on the irrita- 
tion of lung gravel,) some emaciation, pallor, and other 
rational signs of tuberculosis. Jinsisted that he should 
tell me as to tuberculosis. He would not and could not. 
Dr. John A. Lamson of Boston, my medical classmate, 
Harvard, 1856, also explored my chest with like results 
of “not proven” and doubtful. But Dr. Salisbury at 
once showed by the morphology of the blood that the 
disease was not tuberculosis. The 23 years since lapsed 
prove this diagnosis true. This is what I have termed 
the negative diagnosis of tuberculosis. 


POSITIVE DIAGNOSIS OF PRETUBERCULOSIS. 


In a certain number of the aforesaid doubtful cases, 
the morphology of consumptive blood is found showing 
that pretuberculosis exists. In pretuberculosis there is 
and has been a consensus of opinion, medical and lay, 
that consumption is more tractable and curable (if at all) 
because there is no detectible lung lesion. I reported 
such cases to the Berlin International Medical Congress, 
1890. Some of them date back as far as 1876-7, are liv- 
ing today, thus more than ten years cured. 


METHODS, 

The process used is a modification of that adopted, intel- 
ligently described and published by Surg. J. J. Woodward, U.S. 
A., who is the father of modern micro-photography and to 
whom the writer would here express his sincere thanks for ad- 
vice and encouragement. 

The modification is slight and includes portability. The ap- 
paratus is packed in a large box ready for use and transported 
to any point desired. It differs also in the use of only one con- 
denser instead of two as in Woodward’s apparatus. It excludes 
the blue colored cell of glass or of ammonia sulphate of copper. 
(1876). It includes the use of objectives the highest in power 
ever made, namely, the 1-50 and 1-75th inch objectives. The 
highest one he had employed at last accounts, was a 1-18th in. 
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The performances of these high powers speak for themselves. 
The 1-75th was never before used in micro-photography of any 
kind before the writer and Dr. Harriman, used them. Still the 
1-10th inch 4 system objective answers for ordinary purposes. 

Even the + 2d class Tolles objective performed well. So 
that those having low power objectives should try to use them 
thus. The modifications of the Woodward process do not de- 
tract from their high value and reputation. 

It was the writer’s aim to have an apparatus which mizht be 
exhibited in practical operation to societies of medical gentle- 
men at their places of meeting. This aim has been realized in 
a measure. 

The procedures employed in taking the photic illustrations 
required : 

1. The patient to be present. 


2. The operator and assistants. 
3. The camera. 

4. Sun Light. 

5. Microscope. 

6. Condenser. 

Me 


Mirror or Heliostat. 


1. The Patient to be Present.—Generally it was necessary 
to have the patient present because it was found that taking 
the blood from the patient and carrying it a mile or two to the 
photographer’s saloon, caused the appearances to lose their dis- 
tinct, well marked characters. The sooner the pictures are 
taken the better the result. This element of the patient’s pres- 
ence was one great difficulty in the way. It was found, at first, © 
no easy matter to have the patient and the other reyuisites all 
make a conjunction together of time and place. Most of the il- 
lustrations were taken at Tewksbury (Mass.) State Alms-house 
and also at the U. 8. Naval Hospital, Chelsea, Mass. 


2. The Operator.—-To do this work assistance was found 
necessary. This the writer received from G. B. Harriman, 
D. D.S., of Boston, who attended to the adjustment of the hight, 
microscope and slides. The high power objectives used were 
(1877,) his property, the writer selected and collected the speci- 
mens, watched the camera plate and focussed some of them. 
J. W. Black & Co., Boston, furnished the dark room man ; a pro- 
fessional in every case. This was Woodward’s recommenda- 
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tion. It is doubly right. The ‘“‘man” sensitizes these plates 
(wet,) introduces them into the camera, uses his judgment as to 
exposure, prints and mounts the negatives. The toning forcing 
and developing these photos are a nice work of skilled profes- 
sional labor. A non professional may do it. Of course the 
writer overlooked the professional and exercised his judgment 
as to development, toning, forcing, printing and mounting. It 
was found that three persons were fully and thoroughly occu- 
pied while the work was going on. 

3. The Camera.—Common } and 3 plate cameras were used. 
The photographic objective was removed from the camera which ° 
was mounted upon a base board. This board was made of black 
walnut thoroughly filled with varnish and polished according 
to the arts of piano case finishing. 


Its dimensions were : 55 inches in length, 11 inches in breadth, 
13 inchesin thickness. In the longitudinal center tin strips of 
brass polished, (One inch wide, $ inch thick, 55 inches long) 
were inlaid in such a manner that a slot + inch wide was left 
between them. The wood of the board underneath the slot 
was grooved out ? inch wide, and + inch deep and 55 inches 
long. This arrangement gave an exact longitudinal center on 
which the camera, the condensor, and the microscope are 
fastened and mounted by strips of ebony + inch wide that 
run smoothly in the brass slots attached to the basis of the ap- 
paratus named. This device holds them in the median line. 
To keep them from lifting out—strips of brass + inch wide and 
2 inches long were attached to the ebony strips so that when 
placed their upper surface comes in contact with the under sur- 
face of the 55 inch brass strips. Thus the parts can be shifted 
backwards and forwards without deviating from the median 
line. 

The camera was set upon a box 11x8x4 inches, attached to 
the base board of camera by brass slots and T strips. This ele- 
vation was necessary in order to bring the center of the camera 
up to the center of microscope. 

4. Sun Light.—This was employed because when available 
according to Woodward it is the best light for microscopy. It 
is an annoying lhght because so often absent and interfered 
with by clouds, haze, buildings and trees, It requires patience, 
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as often it fails just at the very instant it is most needed. Only 
a few days of this light were available for the nicest photos. 
They come usually after a long storm to thoroughly clear the 
atmosphere. The haze of other apparently clear days shows on 
the positive plate. I learned how to determine the presence of 
this haze by unaided ocular observation. Probably California 
is the best place for sun light. 


5- Microscope Stands.—The following were used : 

(a) Tolles B. stand with first class stage R. R. friction move 
ment and with a draw tube expressly made by Mr. Tolles for 
this use. 

(b) Tolles student stand. 

(c) Tolles clinical stand. 

(d) Tolles objectives. 


1. 2d class } inch. 

2. 4Asystem Ist class, 1-10th inch. 
STO esos ty ll Ochomech: 
At eM dice see 1-50th inch. 
ON Ae a ae 1-75th inch. 


No oculars were employed. 

When the B. stand was used it was placed directly on the 
base board in the center. The tube was placed in a horizontal 
position. The draw tube was removed and the open end of the 
special draw tube projected into the empty nose of the camera. 
By winding a common black shawl about them, extraneous 
light was cut off. The same shawl answered for a veil over the 
observer’s head while he was looking at the picture upon the 
ground glass plate. ; 

The student’s stand was mounted on a base fastened yet 
movable, as has been described and used the same as the B. 
stand. 


The Clinical Stand was used by having black wainut 10 
x5x1 mounted on a small base, which in its turn was fastened 
to and movable in the 55 inch groove. A hole of the exact size 
of the microscope tube was bored squarely through the upper 
end of this block exactly in the line of the 55 inch furrow and 
opposite the center of the cameral aperture. When the clinical 
tube was introduced in the right direction it was ready for use 
with the aid of the black shawl above referred to. All the ob- 
jectives named were us:d with this clinical stand as it was found 
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to be the most easily managed of the three. Only American 
microscopes were used. 

Focussing Apparatus.—On the right side of the camera 
two screw eyes are inserted into the base board about 3 feet 
apart. A hard wood rod 38-4 inch in diameter fits into the 
space between and is held by two screws passing through the 
eyes into both ends of the rod. A milled head is attached to 
the screw at the proximal end of the rod. Two feet of the dis- 
tal end of the rod are covered with glue and sand dried together. 
A band of tape goes around the rod and the fine adjustment of 
the microscope. This afforded a good working adjusting appa- 
ratus for focus—much better than an assistant working by calls. 

6. Condenser used wasa Voigtlander photographic objective: 
3% inches in diameter and 8 inches long. It is a decidedly first 
class instrument and in the writer’s opinion much of the success 
obtained was due to this particular instrument. It is costly 
and valuable ($300)—loaned by Mr. F. W. Hardy A. B., of 
Bangor, Me. (now of Springtield, Mass.) Compared with other 
lenses in a large city photographie gallery it excelled them all. 


7. Mirror.—This was made of heavy plate glass 8x8 inches 
square mounted so as to whirl in two opposite directions. 


8. A Heliostat of simple construction is combined with the 
apparatus. It has one motion only. 

For use the mirror must be placed towards the north pole and 
the heliostat mirror in a plane below. 


TIME OF EXPOSURE OF SENSITIVE PLATE. 


One and a half seconds to ten seconds. A piece of black card 
board 4x10 inches was held in the hand, removed and replaced 
in the line of ight next the slide by the operator or assistant. 
The length of time of exposure varies with the sun-light and 
time of day. It is best to time by the action of the proto-sul- 
phate of iron on the exposed plate. This is a point for the 
dark room man’s judgment. This description being historical 
and not dogmatic, only includes the simplest processes which 
were thought to be the best for the present purpose. They will 
probably be supplanted by simpler ones in contemplation. 


LIST OF MICRO-PHOTOS. 
1. Blood of consumptive—human, 3d stage. Wet, 1-16th inch objective 
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450x. Shows Fibrin filaments, spores, spore masses, white corpuscles en- 
larged, amoeboid movements. 

2. Blood, consumptive, 3d stage; dry, 1-50th inch objective, 1300x. 
Shows white corpuscle enlarged with internal changes from ento-phytal 
growths. Red corpuscles thin, pale, nucleated. 

3. Healthy human blood; dry, 1-50th inch, 1800x. White corpuscle 
shows clear face and no ento-phytal growths. Clean serum interspaces. Red 
globules. 

4. Consumptive blood, 2d stage; dry, 1-16th inch, 450x. After three 
months of animal food diet, shows when compared with 5, a clearing up of 
spores—nummulation attempted, white corpuscles mostly reduced to normal 
size. Spore collects, much minished, serum interspaces, much cleared up. 

5. Consumptive blood, 2d stage before treatment by animal food diet ; dry, 
1-16th inch, 500x. Shows red blood muddled and confused. Interspaces 
crowded with spores, larger spore collects larger white corpuscles than in 4- 

6. Human blood, consumvtive, 3d stage; dry, 1-50th inch, 2,000x. 
Shows three white corpuscles enlarged with ento-phytal growths. Where a 
mass of broken substance appears are the remains of a fourth white corpuscle 
that ruptured by the sun’s heat in the act of taking. 

7. Same as preceding, but taken with a higher power, namely, the 1-75th 
inch, 3,000x. The first ever taken with this objective ; 1876. 

8. Human blood consumptive, 3d stage ; dry, 1-16th inch, 450x. Fibrin 
filaments and spores. 

9. Ditto—3d stage, 1-16th inch, 450x. Wet, but dried by keeping. Vac- 
uoles or gas bubbles traversed by beaded filaments and dotted with spores. 
On very close examination the main field is seen to be occupied by red glob- 
ules faintly outlined in the serum ; by white spores near the center is a black 
straight submerged mycelial filament probably a syphilitic complication. 

10. Consumptive blood—advanced stages. 1-10th, 4 system, 180° ang. 
aperture. Massed red globules ; Fibrin filaments, spores. 

11. Ditto, 1-50th inch, 1,450x. Roleaux attempted. Fibrin filaments. 
Large mass of spores of vinegar yeast or mycoderma aceti. 

12. Ditto, 1-10th inch, 450x. Spores in and about the red globules. 

13. Ditto. Enlarged white corpuscles. 

14. Ditto. Spores. 

15. Ditto, 1-10th inch. Foreign substance, probably a hair soaked in 
sweat. Enlarged white corpuscle. Attempts at nummulation, spores. 

16. Ditto, spores, spore collects. Fibrin filaments, enlarged white cor- 
puscles. 

17. 1-10th inch. Soap ; showing filaments that might be taken for my- 
celia. A comparative study suggested by a doubter. 

18. Fibrin filaments in consumptive blood ; spore well brought out. 
Mass opposite the three red corpuscles is foreign. Some would call the small 
red corpuscle, the third corpuscle. We regard it asan imperfectly developed 
red dise. 1-50th inch. 

19. Consumptive blood, 1 inch, 200x. Vacuoles or gas bubbles ; spores. 
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A long, massive fibrin filament such as seen in embolism. This is a com- 
plication element. 

20. Consumptive and Rheumatic blood, } inch, 200x. Massive embolic 
filament outside and filaments inside the vacuoles or gas bubbles. Kept 
specimen. 

21. Ditto, } inch, 200x. Fibrin filaments. Fat or soap (?) massive fila- 
ment; spores. Note the red discs drawn into pointed double-enders by the 
fibrin filaments in dying. 

22. Syphilitic blood, 1-10th inch. For comparison. Free oily, fat glob- 
ules from beneath the skin—an early sign of fatty ills, spores hazy because 
auto-mobile. 

23. Another case like 19. } inch. 

24. Syphilitic and consumptive blood; } inch. Mycelium of crypta 
sy philitica ; spores of tuberculosis. 

25. Better print of 19. 

26-30. Syphilitic blood for contrast ; | and 1-10ch inch. The comparison 
of the photos of the } inch and of the highest powers, favors the latter. 

31. Consumptive blood ; 1-50th inch. Faintly shows fibrin filaments. 
Spores. 

32. Ditto ; 1-75th inch. Enlarged white corpuscle with spores inside and 
out. 

33. Ditto; 1-10th inch. Spores and spore collects. Vacuole or gas bub- 
bles. Below it a gravelly matter, foreign. 

34. Ditto ; 1-10th inch. Large air bubbles or vacuoles, fibrin filaments. 
Spores. 

35. Ditto. Red corpuscles pale and ill outlined ; spores and collects 
abundant. 

36. Consumptive syphilitic blood ; 1-10th inch objective. Two white cor- 
puscles enormously enlarged. Spores. 

37. Consumptive blood ; 1-10th. Spores and spore collects of mycoderma 
aceti. 

38. Ditto ; 1-10th, spores. Large vacuole or bubble. Red discs drawn 
out. White corpuscle. 

39. Ditto. Bubbles or vacuoles. Three white corpnscles with amoeboid 
prolongations. 

40. Ditto. Attempts at rouleaux. Several white corpuscles of varying 
sizes, single and double spores. 

41. Ditto; 1-50th. Spore collect and spores. 

42. Ditto; 1-10th. Fat globules in with the spores aad collects. 

43. Ditto. Fibrin filaments. Enlarged white corpuscles, spores. Der_ 
mal epithelia invaded with spores. 

44. Do; 1-16th inch. Spores and red discs. 

45. Do; 1-16thinch. A ‘poor photo, but instructive. Spores and chains 
of spores. 

46. Morphology of skin; scraping. Study of foreign substances sometimes 
tound in the blood by accident. 
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47. Pretubercular blood in a suspicious case, 1-10th inch objective. 

48. Lard. A study, 1-10th inch. Stearine crystals. 

49. Morphology of skin of 47. Cotton fiber, dirt in, 1-10th inch. 

50. Morphology of air. Dust from top of office furniture, 1-10th inch. 

51. Morphology of skin of 47. A study, dermal epithelia and spores, 
1-10th inch. 

52. Morphology of air. Office furniture, near room top. Shows the power 
of aerial flight residing in organic substances. A study. 

53. Morphology of food. Rancid butter. Shows butyric acid fermenta- 
tion vegetation, mycelium. Study, 1-10th inch. 

54. Morphology of blood. Pretubercular, 1-10th inch. 

55. Morphology of blood. Mycelium of crypta syphilitica, 1-16th inch. 

56. Morphology of the blood of boils. A study. Quinia sulph. in a few 
days cleared the blood to normality, 1-16th inch. Otherwise uninteresting. 

57. Morphology of air. Studies. Sewer gas, vegetations, conidia two. 
Spores single, double, automobile, 1-50th inch. 

58. Morphology of foods. Lactic acid fermentation from sour kraut, 
1-10th inch objective. 

59. Ditto. Yeast conidium active, with large vacuole. The large hazy 
spots are automobile spores, 1-50th inch. 

60. Ditto. Lactic acid vegetation, sour kraut, 1-50th inch. 

61. Ditto. Gaff & Fleischman’s yeast; larger conidia than common, 1-50th 
inch. 

62. Morphology ofair. 1-10th inch. Sewer gas vegetations. 

63. Morphology of foods, Yeast, rye starch grain, yeast conidium, 
bacteria and automobile spores, abundant, 1-50th. 

64. Ditto. Yeast 1-50th. Shows a fine bacillus probably tuberculous. 

65. Ditto. Yeast; 1-16th inch. Conidia. 

66. Ditto. Starch grain changing into C Oz, glucose and alcohol ; 1-50th 
inch. Process that goes on in bread making. 

67. Ditto. 1-50th inch. Butyric acid fermentation vegetation. My- 
celial filament terminating with conidium. 

68. Microphotic apparatus of E. Cutter used witi these original photos. 

120 Broadway, August 1894. 


Diatom Growths in Surface Waters. 
By GEORGE C. WHIPPLE, 
BIOLOGIST OF THE BOSTON WATER WORKS. 


(Abstract of a paper published in The Technology Quarterly, Vol. VII, No. 
3, October 1894.) 


For more than a century the study of the diatoms has 
been a fascinating pastime. Much has been written on 
the beauty of their form and markings, their animal or 
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vegetable nature, their classification, and their peculiar 
spontaneous movements. Their study is now becoming 
one of practical importance, because it has been found 
that these little plants are often present in large num- 
bers in the ponds and reservoirs of our public water sup- 
plies, and that they cause unpleasant tastes and odors. 

For several years it has been my pleasure to study 
the diatoms from this practical standpoint. My obser- 
vations have been confined chiefly to the reservoirs of 
the Boston Water Supply and to some small ponds in the 
vicinity of Boston, but the published reports of the Mass. 
State Board of Health have given opportunity for com- 
parison with the diatom growths in other localities. 

Of the one hundred and more genera into which the 
diatoms have been classified there are not more than 
twenty that are commonly found in our water supplies, 
and only six have, thus far, been found to be of practical 
importance, namely, Asterionella, Tabellaria, Melosira, 
Synedra, Stephanodiscus and Diatoma. Some of the 
other genera met with are Cyclotella, Cymbella, Epithe- 
mia, Fragilaria, Gomphonema, Meridion, Navicula, Nitz- 
schia, Pleurosigma, Schizonema, Stauroneis and Surirella. 

The six most important genera are not always ob- 
served in the same reservoir. Usually there are certain 
diatoms peculiar to certain ponds. Lake Cochituate, for 
instance, often contains large growths of Asterionella, 
Tabellaria, and Melosira, and smaller growths of Syned- 
ra and Stephanodiscus. Basin No. 3 contains Asterio- 
nella, Tabellaria, Synedra, but no Stephanodiscus nor 
Melosira. In Basin No. 2 only Synedra and Cyclotella 
are found. Fresh Pond, Cambridge, is famous for its 
Stephanodiscus, and Diatoma is often very abundant in 
the Lynn waters. Furthermore, there are ponds where 
diatoms are never found, except in very small numbers 
at rare intervals, while in neighboring ponds they may 
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be present in such large numbers that a bottle of the 
water when held towards the light has a silvery, glisten- 
ing appearance. 

The Asterionella is usually the most troublesome of 
the diatoms. A comparatively small number, say 1000 
per c. c¢., is often sufficient to impart a decidedly unpleas- 
ant taste to the water. This taste is a very character- 
istic one, a person soon becoming so familiar with it that 
the presence of Asterionella in a sample of water, when 
concentrated for examination according to the Sedgwick- 
Rafter method, may often be detected by tasting it. The 
taste is usually described as resembling the odor of a 
sweet geranium. At times it is decidedly oily. 

Tabellaria, Diatoma and Stephanodiscus are also to be 
noted as taste producers. Synedra and Melosira usually 
give no trouble. 

Diatoms usually flourish best in ponds having muddy 
bottoms. They are not found equally abundant at all 
seasons Of the year, but their growth is confined chiefly 
to the spring and fall. There seems to bea considerable 
difference between the seasonal distribution of diatoms 
in deep and shallow ponds. In ponds more than about 
30 feet deep there are usually two periods of maximum 
growth, one in the spring and one in the fall; while in 
ponds less than 30 feet deep the fall growth is usually 
slight or entirely absent. During the summer diatoms 
are absent from deep ponds, but in shallow ponds they 
sometimes attain a considerable growth. 

The cause of this seasonal distribution is to be found 
in the “ phenomena of stagnation and circulation.” 

It is well known that in ponds which are more than 25 
or 30 feet deep the temperature of the water at the bot- 
tom remains quite constant during the summer, while 
the temperature of the surface water rises and falls with 
the temperature of the air. The consequence is that the 
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lower strata of water remains stagnant during the sum- 
mer; that is to say, there are no vertical currents in the 
water below the depth where the wind ceases to keep 
the water in motion. In the fall the surface water cools 
until it reaches the same temperature as the water at the 
bottom. Then, when the density of the water is the 
same at all depths, there is a stirring up; the lower 
layers are brought to the surface, and the light, floccu- 
lent, amorphous matter, always abundant at the bottom 
when the soil is muddy, is distributed through the water. 
During the winter, when the surface of the water is 
frozen, there is another period of stagnation, due to the 
fact that the temperature of the water at the bottom 
tends to remain at the point of maximum density (392° 
F.), while the surface temperature sinks nearly to the 
freezing point. The winter stagnation takes place in 
both deep and shallow ponds. 

There are thus two periods of the year, one in the 
spring and one in the fall, each about six weeks long, 
when the water is in circulation from top to bottom. It 
is during these periods that the diatoms develop. 

Study of the physical and chemical conditions of sur- 
face waters has shown that the two most important con- 
ditions for the growth of diatoms are a sufficient supply © 
of nitrates and a free circulation of air, and that both 
these conditions are found at those periods of the year 
when the water is in circulation. 

As to the effect of temperature on diatams, our obser- 
vations indicate that the variations of temperature 
usually met with in the ponds of this climate have com- 
paratively little direct influence on their growth, cer- 
tainly not enough to account for their seasonal distribu- 
tion. Diatoms grow well both in summer and winter, 
provided food is plenty. Vigorous growths have been 
observed at temperatures ranging from 35° to 75° F. 
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The mean temperature at which the maximum Asterio- 
nella growths have been observed in Lake Cochituate is 
50° F., the temperatures of the different growths, how- 
ever, varying from 35° to 67°. The temperature of the 
water affects the diatoms indirectly by producing stag- 
nation, as has already been pointed out. 

The question of the rate of increase of diatoms is an 
important one. It has generally been assumed that the 
increase takes place in accordance with the law of geo- 
metrical progression, i. e., starting with a single cell, 
this cell after a certain time divides into two, each of 
which after another interval of time divides into two 
more, and so on, so that after n intervals of time, the 
number of cells would be ar", where a—1, and r—2. 

There are some writers, following Otto Muller, who 
have claimed that the increase takes place more slowly 
than this, because, they say, when a cell divides, the 
smaller of the resulting cells does not have the same 
power of reproduction as the larger on account of lack- 
ing the necessary thickness of connective band. 

My observations seem to show that the diatoms do in- 
crease substantially in accordance with the law of geo- 
metrical progression, and that the ratio varies between 
1.3 and 2.0 per week, the average ratio for ten growths 
of Asterionella covering a period of thirty-five weeks 
being 1.58. The corresponding ratio for Tabellaria was 
1.56. We may say, in a general way, that during a vig- 
orous growth these diatoms increase at the rate of about 
50 per cent each week. 

A growth of Synedra in Basin No. 2 of the Boston 
Water Supply, lasting ten weeks, had a slower rate, the 
average ratio being 1.3 per week. In this growth the 
Synedra multiplied more rapidly at first than they did 
later on. The ratio for the first half was 1.4, and for the 
second half, 1.2. 
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But to say that the diatoms increase slowly and regu- 
larly does not tell the whole story. Oftentimes they de- 
velop with extraordinary rapidity, sometimes jumping 
from 132 to 1,575 perc. c. in a single week, as Asterio- 
nella did in Walden Pond, Lynn, Mass., in October, 1893. 
The reason for these sudden and enormous developments 
is not known. We have tried to associate them with 
some sudden increase in the amount of food material. 
But though we have been thus far unsuccessful, it is quite 
probable that that is the cause. It is possible, as some 
have suggested, that it is in some way connected with 
the formation of sporangial frustules, the result of con- 
jugation. 


Bacteriosis of Rutabaga. 
(Bacillus campestris n. sp.) 
By L. H. PAMMEL, 
AMES, IOWA. 


During the month of August, 1892, my attention was 
called to a disease of rutabagas, which, at that time, had 
consumed more than ten per cent of the crop. The dis- 
ease was spreading rapidly, owing to the favorable con- 
ditions of the weather, warmth and moisture. The ground 
was very moist, owing to frequent rains in July and early 
August. The disease became so severe that in some pat- 
ches, by the middle of September, more than half of the 
crop was destroyed; it was equally disastrous to some 
vellow turnips. 

In 1893, the disease was again severe to rutabagas; in 
one case more than fifty per cent were destroyed. A 
special student, Mr. J. A. Rolfs, who examined a large 
number of rutabagas for me, makes the following report 
on the extent of the injury : 

“On September 3d I examined the rutabagas east of 
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the college. In bottom the crop is a complete failure. 
In three hours of careful search I found one which was 
exempt. On November Ist the rutabagas north of the 
college, on high, rolling land, were examined. Here I 
found not more than half a crop, and those left were of 
the poorest quality.” 

Mr. Charles K. Wilkins, of Richland, Neb. wrote: 

“We have quite a long row of Golden Ball turnips, and 
nearly all of them have rotted in the way described by 
you. We also have some Flat Dutch turnips that are 
rotting in the same way. Last year we had a quarter of 
an acre of sugar beets, and some of them rotted, the rot 
starting in the crown. I have noticed cabbage rotting 
about here.” 

This rotting of sugar beets was described quite fully 
in BULLETIN No. 15, Iowa Agricultural Experiment Sta- 
tion, and is due to Rhizoctonia betae. Prof. P. H. Mell 
reports* the turnip rot as occurring in Alabama. 


CHARACTERS. 


This disease is easily distinguished by its strong odor, 
an odor pecuhar to rotting rutabagas and turnips. It 
may be designated as a turnip odor. The roots as well 
as the stem are affected with a rot that in the majority 
of cases begins in the crown, although in some cases it 
appears to start at the bases of the leaves; in others it 
starts on the sides of the fleshy root. The leaves of rape, 
rutabagas and turnips, in those rotting as well as not 
rotting, were uniformly spotted with some disease, prob- 
ably bacterial ; but this has not been worked out. If this 
should prove to be the same disease it is easily seen why 
the disease should start in the crown, or at the base of 
the leaves. The rotting rutabagas could not be detected 


* Experiment Station Record. Vol-VI. 
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till the disease had nearly destroyed the root. Then they 
were less firm, and but slightly wilted. 

In a recently diseased pliant the following characters 
can be made out. The fibro-vascular zone is black, as 
shown in figure 1. This black zone may be traced from 
the crown, or the vascular region of the leaf, down into 
the turnip or rutabaga for some distance, frequently for 
more than half its length. The zone of parenchyma sur- 
rounding the fibro-vascular bundle in recently affected 
portions havea more watery appearance. In roots where 
the disease is much advanced the bark separates from the 
fleshy portion of the root. When the conditions are favor- 
able the rot soon affects the whole root and stem. Fre- 
quently the stem and root become hollow, and contain a 
disagreeable smelling fluid. In some cases this breaks 
out as shown in fig. I, page 148 ; or it opens out on the 
root farther down. In this semi-liquid substance bac- 
teria of several kinds are found, some having a very 
active motion. In turnips several different forms were 
found, most of them bacilli; some of these also exhibited 
a lively motion. 


HOW THE DISEASE SPREADS. 


In all root-rot diseases with which [ am acquainted, the 
disease spreads from some starting point and extends in 
all directions, frequently following rows, or circular areas 
are formed. This disease is no exception to the rule. In 
one patch the disease made its appearance at one end, 
spreading in all directions. Frequently a dozen or more 
plants in a row were affected. In some isolated patches 
affected rutabagas were found. That this is a disease 
primarily influenced by the condition of the weather ad- 
mits of no doubt. As stated before, the disease made 
great headway in August and early September ; but when 
the dry weather began, it slowly ceased to spread. Dur- 
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ing the middle of October but few actively rotting plants 
were found, and many in which the disease had made 
considerable progress, ceased to spread. There were no 
other indications of rot, except that the roots were hollow. 
Closer examination showed that, surrounding the rotting 
area, there had been formed by the plant, cork, which 
protected it. The formation of cork to protect plants 
from an invading enemy is well known in such diseases 
as apple scab and potato scab. The spread of this disease 
seems also to have been influenced somewhat by the age 
of the plant. Huarly and very late sown, resisted the 
disease somewhat better than those planted between the 
two. 

Soil seems not to have been a factor in influencing the 
disease. 


CAUSE OF THE DISEASKE. 


A large number of roots were examined, but in no case 
could the mycelium of a fungus be found, except where 
the disease was well advanced. Innumerable bacteria 
were always found in the decaying substance, These 
were always found in the black areas of the root, so 
that the disease seemed to be of bacterial origin. To 
test this matter several sound rutabagas in the field were 
inoculated on the side and in crown. The result shows 
that the rutabagas began to rot in the course of a few 
days. Mr. Rolfs then inoculated something more than 
twenty in the same way, with positive results. Iam well 
aware that this is by no means a crucial test, for the 
rutabagas may have been affected with the rot, but this 
we could not detect. It is a well-known fact that bacteria, 
as well as bigher fungi, may at times cause decay and 
rot as a result of mechanical injuries. 

The next step was to isolate the germ from rutabagas, 
as well as yellow turnips, which would produce this rot. 
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Agar agar roll cultures were then made, from the more 
or less fluid portion; these gave unsatisfactory results. 
We then carefully removed with a sterilized scalpel some 
of the black areas adjoining healthy tissue with a plati- 
num needle, made cultures in agar plates, and roll tubes. 
Several forms of bacteria were obtained, and one of these 
a bacillus producing a whitish growth on the surface of 
the agar agar, when inoculated into an apparently healthy 
rutabaga produced rot. This was not, however, a cru- 
cial test, since the number of inoculations with pure ma- 
terial was too limited; secondly, the rutabagas in the field 
may have been affected with the disease. 

From the same source in 1892 and 1893 we obtained a 
yellow bacillus ; that, too, in the field of 1892, gave some 
indications of rot. In 1893 we removed to the green- 
house sixteen rutabagas from a field in which the disease 
had not appeared. The leaves were cut off, the plants 
carefully cleaned and washed and planted in pots. Hight 
plants were inoculated with the rutabaga bacillus and 
eight remained as checks. The plants were inoculated 
in the following way: knives were sterilized by passing 
through a flame, and small areas were cut out, Inocula- 
tion was then made with a platinum needle from the 
culture: To prevent the air having access to the plants 
the cuts were sealed with wax. The plants showed signs 
of rot in the course of afew days. It made its way along 
the fibro-vascular bundle, finally involving the whole 
plant. After these plants had rotted in this way they 
were removed to the laboratory and then cultures were 
made from parts of the turnip adjoining unaffected por- 
tions ; cultures were also made from the black zones. 
From this material we obtained the yellow bacillus. 

DESCRIPTION OF BACILLUS. 

Morphology.—Bacillus varying somewhat in length, 

from 1.87, 2.25" to 3.™, width uniform .37™. Rods round- 
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ed at ends, occuring singly or in chains of two or three, 
staining uniform and readily with fuchsin and gentian 
violet ; in old cultures it stains with difficulty. In hang- 
ing drops the bacillus exhibits a lively motion. The or- 
ganism has considerable vitality, cultures four months 
old growing readily when transferred. Spores not 
observed. 

Agar agar.—Cadmium yellow growth spreading over 
surface and following track of needle. Grows well at 
temperature of room. 

Gelatin Cadmium yellow growth follows track of 
needle; confined to a narrow area of surface. Yellow 
only on surface, colorless down in medium. Does not 
liquefy gelatin. 

Potato,—Rapid growth over surface of potato ; round, 
granular raised colonies; color lighter yellow than on 
agar. 

Bowillon.—At first a yellowish white growth on surface, 
with very slight metallic lustre where pellicle is thin; 
finally falls to bottom of tube. 

Fermentation tube.—Five per cent cane sugar. Does 
not produce gas. Grows in bulb, not in tube. But 
slightly anaerobic. 

Blood serum.—Yellow growth along track of needle. 
No liquefaction. Growth rapid at temperature of room. 

Pathogenesis.——Produces a characteristic rot in rutaba- 
gas and yellow turnips ; at first confined to fibro-vascular 
region, soon involving nearly all ofthe rutabaga. Strong 
odor of rotting rutabagas and turnips. 


EXPLANATION OF PLATE. 


Figure 1—Rutabaga slightly reduced, showing rotten part of stem in cross 
section and breaking out on sides, natural size. Drawn by Miss C. M. King. 

Figure 2—Bacilli from fluid part, having motion 1 

Figure 3—Bacillus campestris from culture, causing rot, greatly magnified- 

Figure 4—Portion of rutabaga showing black fibro-vascular region ; which 
is slightly reduced. Drawn by Miss King. 

Figure 5—Bacillus campestris culture on agar ; slightly reduced. 

Figure 6—Bacillus culture on Potato. Drawn by Miss Fibbs. 
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EDITORIAL. 


Dr. Cutter’s paper.—We print this month a paper which 
the author prepared for the Brooklyn Meeting of the American 
Microscopical Society. It was not read. Dr. Cutter held him- 
self in readiness to read it but did not have the ,opportunity, 
and evidently was much disappointed. He writes: It was 
accepted but no time for reading assigned. So also, the offer of 
an exhibition of the 1-75th objective was accepted but no time 
given it. By hap-hazard I heard of the meeting and when I 
went I found my paper and objective uncalled for. Indeed, 
the Secretary said they had gone through the whole program ! 

As near as we can learn, the facts are about as follows: Dr. 
Cutter for 30 years has been one of the foremost microscopists 
of the United States. He has emphatic views and is not slow 
to express them. There are in the American Microscopical 
Society a handful of people who run it. They, or some of 
them, do not assent to all of Dr. Cutter’s views. They do not 
care to waste their time and ability in trying to refute what 
they would hear from Dr. Cutter. They think it much easier 
to gag him and crowd him out. Having the control of the 
Society, this is a sure process. Trying to refute his views by 
honest argument might not prove a sure process. 

But we have seen fit to publish what the Society would not 
accept for publication; and now we offer the free use of our 
columns to all who wish to antagonize Dr. Cutter’s views, me- 
thods, or results. 

And, we ask, is the Microscopical Society to be run by a few 
who chose to rule out of sight such papers as Dr. Cutter’s, and 
who, not furnishing many papers themselves, cause the meet- 
ings to be abject failures,—or, will the membership rise en 
masse, see fair play, put competent men in office and make the 
Society something more than a name. If not some serious or- 
ganic changes will have to be made. Our own view is that 
those interested had better go back and revive the Section of 
Microscopy in the American Association for Advancement of 
Science, unless a large and influential and catholic society can 
be built up. 


The Microscope in Detecting Crime.—A remarkable piece 
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of detective work resulted in the conviction of Asa G. Gurney, 
agent of the American Express Company at New Orleans. The 
facts in the case are as follows: 

On the morning of October 15, $22,500 was found to be mis- 
sing from a safe containing $50,000, sent from the bank of 
Commerce, New York, to the Whitney National Bank, New 
Orleans. The loss was discovered in the office of the express 
company at the latter place. There was not the slightest clue 
to the thief and although clever detectives worked diligently on 
the case for sometime, they failed to clear up the mystery. At 
length David N. Carvalho, a well-known New York expert in 
handwriting, was called in. He began to work upon the 
express envelope containing the key of the safe which it 
accompanied and under the microscope discovered the faint 
impression of a man’s right thumb in the wax of a broken 
seal. It has been shown in numberless instances that the 
thumb or finger impressions of no two person are alike, and 
further. that the impressions remain the same from the 
cradle to the grave. 

Mr. Carvalho decided to make this discovery the base of 
his operations. He asked the officials of the company for a 
wax impress of the right thumb of every man through whose 
hands the envelope had passed. He did not ask for the names, 
but carefully refrained from learning them. The company 
retained the names. Several red wax impressions were given 
into his hands. They were the thumb marks of seven men 
who had had possession of the envelope between New York 
and New Orleans. Mr. Carvalho now set out on the laborious 
task of tracing some resemblance between the seven thumb 
marks and the impression on the seal. This was a job of no 
mean proportions as all thumb marks and the impression on 
the seal had to be photographed to many times their original 
size. 

But at length after many days’ work he discovered that one 
of the thumb marks was the same in every respect as the tell- 
tale impression on the seal. The thumb belonged to the com- 
pany’s agent at New Orleans, Asa G. Gurney. Other facts 
were shrewdly brought out by Mr. Carvalho, which proved 
his guilt beyond the possibility of a doubt. 
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MICROSCOPICAL APPARATUS. 


A Micropolariscope for Projection.—The projection mi- 
croscope has long been used to illustrate popular lectures and 
papers read before microscopical societies. 

The N.J. State Microscopical Society frequently resorts to it, 
and the writer has been trying for a long time to adapt a polar- 
iscope to the instrument. On Feb. 25th its performance was 
shown to the society. A description may be of interest to those 
who have worked, or who wish to work, on this line. The fig- 
ure shows how the items of the apparatus are arranged, but 
does not indicate proportions. 
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The light comes from an are lamp provided with an electro- 
magnet for keeping the crater steadily directed toward the con- 
denser, the details of which device were p iblished in the Elec- 
trical Engineer of March 138th. 

The rays diverge from the crater to a plano-convex lens which 
is one of a pair constituting an ordinary condenser, its mate 
being shown as receiving parallel rays. Between the first lens 
and the alum cell is a smaller plano-convex lens of such power 
as to approximately correct, the spherical aberration of the 
larger lens, so that all rays fall on the polarizer at nearly the 


10 


same angle, namely about 352 
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The liquid in the alum cell is about five-eighths of an inch 
in thickness, and was prepared by mixing equal volumes of 
cold saturated solution of alum in water and strong glycerine. 
Very little alum separates out and any resulting color may be 
removed by adding to the boiling hot solution enough solution 
of sodic carbonate to produce a small amount of permanent 
precipitate which is removed by decantation or filtering. 

This mixture seems to absorb more heat rays than does the 
plain alum solution, so that even glycerine jelly mounts do not 
suffer. The thickness of liquid mentioned does not suffice, 
of course, except when the polariscope is used. The polar- 
izer is made of twelve plates of the kind of glass used for 
covering the best quality of lantern slides. Through the 
kindness of Mr. Walmsley I obtained glass so colorless that no 
tint is perceptible in a plate five inches wide, viewed edge- 
wise. 

If tint is unavoidable, a yellowish green is preferable ; a 
bluish tint is the worst. 

Before assembling the plates a narrow strip of writing 
paper was pasted around the margin on one side of each, 
in order to prevent contact between them, and this paper, 
as well as the general cover of paper put on to exclude 
dust, was well wetted with a solution of corrosive sublimate 
in alcohol. Neglect of this precaution is apt to result in 
formation of mould between the plates. Polarization of par- 
allel rays, incident at the proper angle, by such a pile is so 
complete that the margin of the “dark field” is barely dis- 
tinguishable from the unilluminated portions of the screen. 

The transmitted beam is absorbed by a dead black -back- 
ing. The parallel rays from the polarizer are converged hy 
the second condenser-lens so as to come to a focus upon, or 
nearly upon, the object. The lens which corrects the aber- 
ration of the first condenser-lens gives the further advantage 
of producing a blurred focus, thus obviating any distinct im- 
age of the positive carbon; the rays from the negative carbon 
do not enter objectives of an inch, or less, in focal length. 

Usually an accessory (sub-stage) condenser is needed, though 
some objectives do well without it. Simple plano-convex: 
lenses work well. The object must be mounted on good 
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glass and, when possible, in some medium to diminish loss 
of light by reflection. As to objectives I must say that the 
best lens of about an inch focus tried by me is a seven- 
eighths bought of Queen & Co. It gives a bright field about 
eight feet in diameter, without any substage condenser, much 
brighter than does any lens I have tested with or without an 
accessory, and it bears a one-and-one-half inch (B) eye piece 
well when used with a substage condenser. Of the higher 
powers several makes of about one half and one quarter inch 
give good results. The best, so far, in my experience are a one- 
half (adjustable) of Tolles. and a one-quarter (professional) of 
Bausch & Lomb. The analyser is a Nicol prism about three- 
fourths of an inch across the face. 

This cuts off some of the field on the screen, but that matters 
little with “dark field.” 

Now let me give results, first describing the oncitroae The 
room measures thirty nine and a half by twenty fourand a half 
feet, and is rather dimly lighted. The distance from micro- 
scope to screen is thirty one anda half feet. The magnifying 
powers of the extreme powers used, as determined by project- 
ing a stage micrometer, are three hundred and eighty four 
diameters with the seven eighths, and fifteen hundred and sev- 
enty with the quarter. With the lower power most of the de- 
tails of sections of granite, and of some other objects of coarse 
structure, can be seen without turning down the lights. In 
darkness the image is very bright and distinct. With the 
higher power, and darkened room, nearly all the smaller polar 
objects are satisfactorily seen from any point in the room. To 
specify by a well known object; the larger tous les mois starch 
grains, (glycerine-jelly mount) are clearly shown with the 
characteristic black cross. Dichroism and stauroscopic effects 
not demanding extreme angle of beam, are completely exhib- 
ited 

Whether these results have been surpassed elsewhere we do 
not know, and it is hoped that information as to achievements 
and appliances will be elicited by this communication.—F. C, 
Van Dyck. 
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The Differential Object Guide.—Under this heading the 
Zeitschrift fur wissenschaftliche Mikroskopie (vol. XI, 1894) 
gives a description of a new stage, designed to cover a larger 
field of usefulness than our familiar forms now possess. 

The differential object guide allows of mechanically regulated 
movements as well as irregular ones, and achieves this by the 
direct act of the hand, which during work does not change its 
hold. These points precluding the use of screws, or pinions as 


A 


interposed means of motion, the principle of “ differential 
friction” was adopted. The guide performs its functions by 
sliding motions, and the friction inherent to these is so divided 
among the several parts of the instrument that the greater, or 
ruling friction is assigned to the lateral, and the minor friction 
to the to and fro motions. Ifthe ruling friction is allowed to 
control the movements the effect of a mechanical stage is pro- 
duced, if, however, the guiding hand overcomes the ruling 
friction by ignoring it, the movements can directly be adapted 
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to the forms under observation, yet, with greater ease and 
accuracy than by the use of the ordinary hand stage. These 
two kinds of motions are constantly at the microscopist’s im- 
mediate disposal, by simply grasping the kuob of the guide 
between his thumb and forefinger. 

Turning our attention now to the drawings, we see that part 
of the microscope stage, A A, to which the object guide is im- 
mediately attached. This is done by the T piece v, provided 
with an upright pillar x, serving as an axis to the grooved 
block c, and representing the motion centre of the instrument. 
There is a spring between rand c. Sliding in the partially 
leather-lined grooves of c is the forked, or fenestrated plate z z, 
and linked to this by the screws B B, the plate p, provided with 
spring clips and a knob kK ; c having received the plate z, is by 
means ofss adjusted at such a height above tT that Pp lies par- 
allel to the stage a A. ‘It is to be noted that plate z, by means 
of the grooved block c and the vertical axis x, invariably 
—whether at rest, or in motion—occupies a position in a _ hor- 
izontal plane, corresponding to that of A A. Connected with z, 
a vertical post R is seen, lodging a small bolt F which carries an 
arched compound spring D on the left, and a milled screwnut 
on the right side of R. The arched spring with either of its ex- 
tremities acts on an upright, w w, forming part of plate Pp, z 
and p being connected by a hinge joint, and z being confined to 
a horizontal plane, the action of p results in a pressure exerted 
by p on the stage of the microscope, and by z in the grooves of 
c. Atthe moving of the instrument this pressure causes fric- 
tion, the requisite amount of which is secured by regulating the 
tension of p by means of Er. Comparison shows, and it is clear 
without further explanation, that the friction in the grooves of 
cis greatly in excess of that on the stage of the microscope, 
and that owing to this fact, the operator—holding x loosely be- 
tween his fingers—is enabled to move the guide to and fro 
without producing any lateral motion. It requiresa somewhat 
firmer grasp of K to move the guide lateraly through the field of 
vision, followed again by a motion to and fro, and so on, altern 
ately. 

In morphological studies the operator pays no attention to 
the ruling friction in c, but simply follows the outlines of the 
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object. Yet, even in investigations of this class he may temp- 
orarily allow the friction in c to take control of the movements, 
which will be found a great convenience. 

In order to avoid scratching the surface of a a, the under side 
of Pp is provided with a strip of firm cloth lining near kK. 

The simpler kinds of microscope stands not possessing fine 
adjustment, can with advantage and at small cost be supple- 
mented in this direction. For this purpose the object guide 
has to perform the additional function of fine adjustment. The 
modification essentially consists in the plate p being double, 
a micrometer screw passing through knob x, acting on the lower 
plate. For histological class work and clinical purposes this 
arrangement is quite satisfactory and very convenient. 

The here described instrument which is not patented, is the 
invention of Dr. H E. Hildebrand of Chicago, and is supplied 
by Richards & Co., 1035 Lake St.. Chicago, and 41 Barclay St. 
New York. 


MICROSCOPICAL SOCIETIES. 


Quekett Microscopical Club. 


The annual meeting of the Quekett Microscopical Club was 
held at 20, Hanover-square, on Friday, 15th Feb. last, the Pre- 
sident, H. M. Nelson, in the chair. The following were elected 
officers and committee for the ensuing year: President, EH. M. 
Nelson ; vice-presidents, Rev. Dr. W. H. Dallinger, Prof. B. T. 
Lowne, A. D. Michael, Prof. C. Stewart; treasurer, J. J. Vezey ; 
secretary, G.C. Karop; foreign secretary, C. F. Rousselet; 
reporter, R.T. Lewis; librarian, A. Smith; curator, E. T. 
Browne; committee, H. Morland, E. Dadswell, D. Bryce and F. 
A. Parsons. 

The report for the past year and the treasurer’s statement of 
accounts were read and adopted. The secretary, whilst urging 
on the members to help increase the usefulness of the club by 
the introduction of new members, said that they may be con- 
sidered to be ina fairly satisfactory condition, for during the 
past year they had been enabled to invest a portion of their 
annual income in Consols. 

The President read the annual address, taking for his subject 
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the Progress of Microscopy in 1894. He first called attention to 
the fact that during the past year considerable activity had been 
_shown in the “brass and glass” world. Several new models of 
microscopes and new forms of apparatus having been produced, 
he adverted to Herr E. Leitz’s microscope with a “ bent claw” 
foot, which appeared about the end of 1895, and whick was at 
present a nearer approach to the English model than any other 
Continental microscope that had hitherto been made. The 
President then referred to the three and four-legged stands of 
Messrs. Swift, to the new mechanical stage, and to the improved 
form of Cambridge Rocking microtome of the same makers. 
Messrs. Ross and Co’s “ Eclipse” microscopes were criticised, 
and Mr. Nelson commented favorably on the ring-foot adopted 
by these makers for this class of student’s microscope. Messrs. 
Watson’s new model ‘f Van Heurck ” stand was noticed, as was 
also Messrs. Baker’s photographic microscope, and their in- 
stantaneous photographic shutter, which had been adapted for 
photo-micrography. The President called attention to the 
progress that had been made in light screens for photo-micro- 
graphy and critical illumination, referring especially to the 
work done in this direction by J. W. Lovibond and J. W. 
Gifford, which he considered would lead to most important 
results. After reviewing a pamphlet by Allan Dick, describing 
how his petrological microscope could be used tor general 
microscopic work, the remaining portion of the address was 
ziven up to a most lucid review of Lewis Wright’s theory of 
microscopic vision, which appeared in the ENGLISH MECHANIC 
during the past year, and which Mr. Nelson considered to be 
a most valuable contribution to the study of microscopic 
optics.—English Mechanic. 


MICROSCOPICAL NOTES. 


Vaselin in Microscopy.—Gawalowski proposes to replace 
cedar oil and other liquids used for oil immersion for objectives 
by vaselin, whose refractive index is 1.40.—Rundschau. 

Fine Mounts of Caterpillars.—Mr. C. P. Bates, 853 Main 
street, Petaluma, Sonoma County, California, prepares fine 
mounts of Caterpillars. We advise those who are interested in 
the subject to correspond with him. 


* 


wn 


"i 


W. W. ROWLEE, 


CHAIRMAN OF THE LOCAL COMMITTEE FOR THE ITHACA MEETING OF THE AMERICAN SOCIETY 
OF MICROSCOPISTS. 


THE AMERICAN 


MONTHLY 


MICROSCOPICAL JOURNAL. 


Vou. XVI. JUNE, 1895. No. 6. 


An Improved Method for the Microscopic Investigation 


of Crystals. 
By A. E, TUIZON, 
[Adapted From Nature April 25, 1895.] 

A memoir of considerable importance to all who 
are interested in the microscopic determination of the 
characters of crystals, is contributed by Prof. Klein to 
the Sitzungsberichte of the Berlin Academie der Wissen- 
schaften for January 31, 1895. The two essential points 
of the communication are that a form of stage goniome- 
ter is described, which permits of the most complete ex- 
amination of many of the principal zones of the crystal 
with one and the same setting of the crystal upon its 
holder, and that the crystal is immersed during the ob- 
servations in a liquid whose refractive index is about the 
mean of the refractive indices of the crystal. The idea 
of the “ Universaldrehapparat,” as the new stage gonio- 
meter is termed, appears to have suggested itself almost 
simultaneously to Prof. Klein and to Herr von Federow, 
for the former described an earlier form of it in 1891, 
while the latter described an “ Universaltischen ” in May 
of the same year in the Zeitschrift fur Krystallographie. 
Federow had previously contributed to the Zeitschrift a 
remarkable memoir concerning a theololitic universal 
goniometer, and the application of the principle of that 
instrument to the microscope goniometer followed nat- 
urally therefrom. The present memoir of Prof. Klein 
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affords so admirable a description of the improved in- 
strument, which has been constructed for him by the 
well-known Berlin crystallographical optician, Herr 
Friess, and likewise of the mode of employing it in con- 
nection with the immersion method, that all will be in- 
terested init. Unfortunately the illustrations of Klein 
cannot be reproduced. 

The microscope should be one of the petrological type 
fitted with the usual accessories for the examination of 
crystals in parallel and convergent polarized light. The 
particular instrument constructed for Prof. Klein is 
somewhat similar to the largest Friess model. It is so 
arranged with respect to the centre of gravity that it 
can be rotated into the horizontal position whenever de- 
sired, a point of some importance with regard to the use 
of an immersion liquid. The stage is circular and di- 
vided so as to read with the aid of a pair of verniers to 
single minutes; it is further provided above with two 
graduated rectangular traversing movements, one of 
which is supplied with a micrometer registering 0.01 
mm., while the other is capable of much more rapid mo- 
tion. The advantages of the simultaneous rotation of 
the polarizing and analysing nicols, as adopted in the 
microscopes made by Mr. Swift under the direction of 
Mr. Allan Dick, have been so well appreciated by Prof. 
Klein that this has been arranged for in the new Friess 
instrument. Thecarriers of the nicols are each furn- 
ished with a toothed flange capable of gearing with a 
small pinion, and the two pinions are arranged at the 
ends of aconnecting rod furnished at a convenient 
height near the upper pinion with a milled flange by 
means of which rotation can be effected. Provision 
is made for the lengthening of the connecting rod when 
the focussing of the microscope by the rack and pinion 
or by the fine adjustment is effected, and care is also 
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taken that the rotation by means of the connecting rod 
shall occur without dead-space or backlash. Prof. Klein 
states that some important details in connection with 
improvements in the mode of carrying out this simulta- 
neous movement of polarizer and analyser will shortly be 
published by Herr Friess. Provision has likewise been 
made for correcting at any time the setting of the nicols 
in their carriers, experience having shown that the set- 
ting invariably alters slightly in course of time. In ad- 
dition to the eye-piece nicol capable of being connected 
with the polarizer in the manner just described, there is 
likewise provided the usual nicol capable of sliding in or 
outof the microscope tube just overthe objective. Above 
this, and just below the eye-piece, a Bertrand lens for 
observing interference figures in convergent light is ca- 
pable of sliding in and out of the tube, and is intended 
to be employed in conjunction with a converging system 
of lenses capable of being carried in a tube attachment 
beneath the level of the stage. Theremaining details of 
the microscope are the same as are usually supplied with 
a No. 1, Friess instrument. 

The stage goniometer is intended to be employed 
with the microscope arranged horizontally, as it is found 
inconvenient to employ our immersion liquid with a ver- 
tical arrangement. The base-plate of the goniometer, 
consisting of astout metal plate with fairly large cen- 
tral aperture, is fixed by a suitable clamping arrange- 
ment upon the new vertical stage of the microscope. 
The plate is continued into a short arm on that side 
which is uppermost when fixed in position, and this arm 
carries near its end, and at right angles to it (horizontal 
when in position), a projecting piece terminating in the 
supporting cone for the goniometer circle, and which 
also carries the vernier reading to five minutes and the 
fine adjustment. The circle is hollowed in its upper cen- 
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tral part, and perforated with a central aperture; this 
permits of the sliding movement within the hollow, for 
centering purposes, of a disc which carries the axis of 
the instrument. To the lower end of this short axis are 
attached the movements for adjusting the crystal, and 
the lower of which carries the crystal. The adjusting 
movements are a pair of circular quadrants arranged at 
right angles to each other and graduated. They are 
simpler in construction, and lie much closer together 
than those of the best forms of goniometer now in use - 
for ordinary goniometric and spectrometric work, and 
are therefore particularly suitable for use in connection 
with the microscope. The upper quadrant is fixed to 
the axis; over it a slider is capable of moving, which car- 
ries a vernier, and below it the lower quadrant, which 
in turn is fitted with a slider terminating in the holder 
which carries the crystal cemented by wax. The ver- 
niers enable readings of five minutes to be obtained, the 
same degree of accuracy as in the case of the circle. 
The glass cell containing the immersion liquid is sup- 
ported in position normal to the axis of the microscope 
by means of a stand with an adjustable arm placed to 
the left of the microscope. It is recommended to have 
a series of cells, ready for filling with various media of 
the most frequently required refractive power. The 
advantages of Adams’ method of determining optic axial 
angles may also be combined with those of the method 
now described, by use of a cell consisting of an upper 
cylindrical portion terminating below in a sphere filled 
with the liquid. As regards suitable liquids, an admir- 
able list is given by Herr Pulfrich in his book descrip- 
tive of the construction and use of the total reflectome- 
ter recently devised by him (p. 64). Two errors in that 
list, however, are corrected by Prof. Klein; he has been 
unable to prepare the solution of mercuric iodide in ani- 
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line and quinoline of refractive index 2.2, and the refrac- 
tive index of the phenyl sulphide kindly supplied by 
Prof. Klein’s colleague, Prof. Emil Fischer, is only 1.56 
instead of 1.95. If the dangerously poisonous and in- 
flammable liquids are excluded, the list consists chiefly 
of oils, the well-known Thoulet solution, monobrom- 
napthalene, and methylene iodide. The solution of io- 
dine in the latter frequently renders it insufficiently 
transparent for the purpose. 

The determination of the true angle, 2V, between the 
optic axes within the crystal, supposing it to be biaxial, 
can at once be determined with the aid of the new ap- 
paratus, by immersing the crystal in a liquid whose re- 
fractive index is equal to the beta (intermediate) refrac- 
tive index of the crystal. The condensing system of 
lenses is first inserted between the polarizing nicol and 
the stage, and the Bertrand lens above the analyzer; as 
objective, either the ordinary wide angle combination 
usually employed for convergent light work, or a spe- 
cially constructed one supplied for the particular pur- 
pose of convergent light observations through an im- 
mersion liquid is employed. This objective is so consti- 
tuted that as large a field of visionas possible is afforded, 
while the distance between the objective and crystal is 
considerably greater than with the ordinary system in 
use. The apparent angle of the optic axes in air, 2H, 
may first be measured, if desired, after adjustment of 
the crystal by means of the adjusting movements, by 
bringing the hyperbolic brushes to the cross wire of the 
microscope eye-piece in the usual manner. The immer- 
sion cell not being in position while this is being achieved, 
the objective can be approached nearer to the crystal and 
one of the ordinary forms of convergent light objective 
employed, which affords a larger angle of vision, reserv- 
ing the special objective for the determination of the 
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true angle of the optic axes. If, however, the Adams 
spherical cell is employed, there is no necessity even 
here to use the special objective, as the older wide angle 
form serves admirably. With the parallel sided cells it 
is preferable to use the special objective. The Adams 
sphere is not supported similarly to the rectangular cells, 
but is conveniently held by its cylindrical neck in a small 
support directly attached to the lower quadrant of the 
adjusting apparatus. The measurement of the true an- 
gle of the optic axes is then carried out in the usual] 
manner, similarly to the determination of the apparent 
angle in air, while the crystal is immersed in the liquid 
contained in ove or other of the two forms of cell. 
Monochromatic light should of course be used in mak- 
ing the observations, a sodium flame some little distance 
in front of the polarizer being employed by Prof. Klein. 

The great advantage of this method of determining 
the true inner angle between the optic axes lies in the 
fact that it is totally unnecessary to prepare section 
plates of the crystal, the whole crystal itself being em- 
ployed, and thus material saved. Prof. Klein does not 
claim for it the highest attainable accuracy, and for the 
class of work such as that with which some are identi- 
fied, the determination of the crystallographic charac- 
ters of series of isomorphous compounds closely resemb- 
ling each other, where every endeavor must be made to 
attain the upper limits of experimental accuracy, such a 
method is of course inadequate. But for the ordinary 
description of minerals and the crystals of isolated chem- 
ical preparations unlikely to be injured by the immer- 
sion liquid, and particularly, for laboratory teaching, 
the method is one of the simplest and most interesting 
yet described. The accuracy depends entirely upon the 
closeness of the approximation of the refractive index of 
the liquid to the beta index of the crystal. Of course it 
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will rarely happen that coincidence of these values will 
occur for all colors of the light employed, the dispersion 
of the crystal and the liquid in general being different. 
So that although the values may be coincident for sodium 
light, they would in all probability be different for other 
colors. But if the observations are only conducted for 
sodium light, a process which is frequently sufficient for 
the purpose in view, then this objection entirely disap- 
pears. Moreover, the errors introduced by the discrep- 
ancy for different wave-lengths of light would not be 
sufficiently large in most cases, if observations for other 
colors were made, to materially reduce the value of the 
method for the purposes for which it was designated. 

A consideration of the simple formule connecting the 
optic axial angle with the beta refractive index and the 
refractive index of an immersion liquid will at once ren- 
der the value of the method, within the above specified 
limits, clear. Representing as usual the real semi-acute 
angle between the optic axes within the crystal by Va, 
the semi-obtuse angle by Vo, and the apparent semi- 
acute and obtuse angles in the immersion liquid by Ha 
and Ho respectively, the refractive index of the medium 
for light of the same wave-length being m, then : 

Sin Va equals ,,”, sin Ha and Sin Vo equals ,.”, sin Ho. 

These two equations are of the same kind, for both 
Va and Vo are less than 90 degrees; and the only varia- 
bles are m sin Ha and m sin Ho, for beta, sin Va, and sin 
Vo are constant quantities for this wave-length of light. 
If, now, the sum of the angles 2 Ha and 2 Ho is greater 
than 180 degrees, the common factor” must, in order to 
bring the sum of these angles down equal to 180 degrees, 
be increased, that is, a liquid of higher refractive power 
be employed. Conversely, if the sum is less then 180° 
the refractive power of the liquid must be diminished in 
order to bring the sum of the angles up to 180°, For 
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the specially interesting intermediate case where n 
equals beta, the sum of 2 Ha and 2 Ho will be exactly 
180°, and sin Va equals sin Ha and sin Vo equals sin 
Ho, when also Va equals Ha and Vo equals Ho. 

From the above theoretical consideration one can im- 
mediately deduce the course to be taken to render the 
immersion liquid exactly equal to the beta index of the 
crystal; if the measured values of 2 Ha and 2 Ho add 
up to over 180° a liquid of higher refraction must be ob- 
tained, and vice versaif the sum islessthan 180°. There 
are, however, several different ways of determining the 
closeness of approximation of the indices without going 
to the trouble of actually making preliminary measure- 
ments. In the first place the crystal will disappear in 
the liquid, that is to say, will be invisible, provided that 
it is colorless, when its refractive power is equal to that 
of the surrounding medium, especially when the line of 
the observer’s vision lies in the plane of the optic axes. 
This is very beautifully observed when calcite is im- 
mersed in monobromnapthaline, and particularly when 
it is arranged so that the observer looks along the direc- 
tion of the vertical axis of the crystal; under these con- 
ditions the latter is completely invisible. In the sec- 
ond place, instead of hyperbolic curves passing through 
the positions occupied by the optic axes; the brushes 
will take the form of almost straight lines when the re- 
fraction of crystal and liquid is about the same. 

In chosing crystals for observation by the new method, 
Prof. Klein recommends that individuals or fragments 
should be selected which are equally thick in two per- 
pendicular directions in the plane of the optic axes, that 
is, such as are almost cylindrical in appearance, and not 
too thick to prevent the interference figures being ob- 
served. When immersed in the liquid, it is as if at each 
moment, and for every position during rotation of the 
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crystal, a parallel section-plate were being examined, 
the natural faces of the crystal—however, rich in faces 
the zone may be—not entering into consideration what- 
ever. 

The advantages of the use of an immersion liquid of 
equal refractive power in the examination of crystals 
have been pointed out by several previous observers. 
In 1841, Biot, in his memoirs concerning lamellar polar- 
ization, describes the use he made of it. The method 
has long remained dormant, however, as far as is known 
from the literature of this branch of study. In the 8th 
Ed. of the Lehr. der Physic und Meter, it is stated that 
if the refractive index of the liquid in which a plate per- 
pendicular to one of the medium lines is immersed is 
equal to that of the crystal, the true angle between the 
optic axes is at once afforded. Latterly, however, the 
evident advantages of the method have suggested them- 
selves to several crystallographers. M. Fougué mentions 
it in his memoir in the Bulletin of the French Mineralog- 
ical Society of 1894 on the felspars. 

The writer of this article has frequently made use of 
the method for certain specific purposes and it may be 
of use to other workers to give a brief indication of one’ 
or two modes of extending its sphere of usefulness not 
touched upon by Prof. Klein. In the course of the in- 
vestigation of the normal sulphates of potassium, ru- 
bidium, and cesium, (Jour. Chem. Soc. 1894, 628) a 
difficulty was found in determining the true optical ax- 
ial angle of rubidium sulphate by means of the very 
accurately orientated section-plates prepared by use of 
the new grinding goniometer described to the Royal So- 
ciety, (Phil. Trans. 1894, A 887) earlier in the same 
year. The difficulty, which is one not uncommonly met 
with, was owing to the fact that the extremely low 
double refraction, necessitating theuse of very thick sec- 
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tion-plates, combined with the slight separation of the 
optic axes, rendered it impossible to measure the obtuse 
angle in monobromnaphthaline, and so to calculate the 
true angle by means of the formula 

Tan Va equals Sin Ha divided by Sin Ho. 

The difficulty was surmounted, as fully described in 
the memoir referred to, by measuring the acute angle 
by means of section-plates perpendicular to the first me- 
dian line immersed successfully in two liquids, benzene 
and cedar oil, whose refractive indices were nearly, and 
the mean of them exactly, equal to the mean refractive 
index of rubidium sulphate. The two series of valves 
obtained for six wave-lengths of light (the monochro- 
matic light producer as described in Phil. Trans. 1894, 
A 913, being employed) were almost identical, differing 
only by a very few minutes, and the mean for each wave 
length was taken as representing the true angle of sep- 
aration of the optic axes for that particular wave-length. 
The method is applicable to all cases where it is found 
impossible to see the hyperbolic brushes through a sec- 
tion perpendicular to the second median line on account 
of the slight separation of the optic axes. Mr. Miers 
has had a goniometer constructed for the express pur- 
pose of studying the use of an immersion fluid. 

Another case in which observations in such a liquid 
are of great value when it is found desirable to confirm, 
in some independent manner, the mode of dispersion of 
the optic axes for different colors indicated by the cal- 
culated valves of 2 Va obtained from the formula last 
quoted. Several of the compounds which the writer has 
lately been engaged in studying exhibit very low dis- 
persion of the optic axes, and the calculated values of 2 
Va for five wave-lengths, obtained from the measure- 
ments of the apparent acute and obtuse angles in mono- 
bromnaphthalene by the use of accurately orientated 
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section-plates, are so close together that it was consid- 
ered advisable to ascertain in some other manner whether 
the order of dispersion was truly represented; that is, 
whether the angle for one end of the spectrum was 
really very slightly greater than that for the other end, 
or whether the amount of dispersion thus indicated did 
not really fall within the limits of experimental error, 
thus leaving it possible that the dispersion might even 
be of the contrary order. By immersing a plate perpen- 
dicular to the first medium line in a liquid of refractive 
power equal to the medium refractive index of the crys- 
tal, the interference figure in white light usually at once 
indicates, by the colors exhibited on the margins of the 
axial brushes, the order of dispersion, and measurements 
of the axial angle for the two extreme wave-lengths 
afford an immediate check upon the accuracy of the cal- 
culated angles. It is a considerable source of satisfac- 
tion to be able to comfirm such calculated optic axial 
angles in so simple a manner. 

Prof. Klein further describes how admirably the’ new 
apparatus is adapted for the determination of the ex- 
tinction angles upon the various faces of a zone, in par- 
allel polarized light. For this purpose the converging 
lenses are removed, and the eye piece analyzing nicol is 
employed, so that the polarizing and analyzing nicols 
may be arranged for simultaneous rotation. The meas- 
urements are carried out while the crystal is immersed 
in the liquid as in case of the determinations of optic 
axial angle. The only precaution necessary is that the 
erystal should be uniformly illuminated in order that the 
exact position of extinction may be ascertained by use 
of one of the usual half-shadow stauroscopic plates. 

The memoir concludes with a description of the gen- 
eral mode of investigating a biaxial crystal immersed in 
a liquid of equal refractive power, indicating how the 
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principal planes of optical electricity may be found, the 
positions of the optic axes ascertained, and the true in- 
ternal angle of the latter measured, One of the most 
important advantages of the method is the simplification 
which it introduces into the study of triclinic crystals, 
hitherto almost dreaded by the crystallographer for the 
trouble they involve. It would appear that their opti- 
cal investigation by the immersion method offers but 
slightly more difficulty than that of crystals of higher 
symetry, the positions of the optic axes being readily 
found and the true angle at once afforded. This alone 
would entitle Prof. Klein to the thanks of crystallog- 
raphers and mineralogists for perfecting so admirable 
an aid to investigation. 


A Description of a Simple and Reliable Method to Trace 


the Nerves in the Muscle. 
By CHR. SINLER UM. De 


: CLEVELAND, OHIO. 

The process employed in this method consists of three 
parts: 

1. The fresh muscle is treated with a macerating fluid, 
which partly dissolves, partly softens, the connective 
tissue, substances between the muscle, and nerve-fibres, 
allowing the staining fluid free access to the tissue ele- 
ments, which it is the object of the staining fluid to 
penetrate and to make demonstrable. 

2. The softened and loosened muscle-bundles of 
sufficiently small size are stained in dilute Ehrlich’s 
hematoxyline. 

3. Overstaining generally taking place, the stained 
muscle-bundles are treated with dilute acetic acid until 
the nerves and nerve-endings show up distinctly. 

The maceration fluid (a) has the following composition : 
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Common Acetic Acidmpae. ie) 525%. 1 P-(iiuid) 

Gilycerines 3"). (oR sree ee ths 1 Le see a 

Sol. Chloral me a ah cent aqueous) 
Gok. 
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he See er fluid (b) has the following composition : 


Common Acetic Acid san: th ans. 1 P. (fluid) 
Ehrlich’s Hematoxyline.........:. Maes jn 48S 
Sol. Chloral ci >: (1 per cent. hese 

Th el Ses ma 


Distilled water must be Fuad in preparing the solution 
of chloral, and the Ehrlich’s hematoxyline ought not to 
be too fresh. 

Muscle bundles of which we are certain that they con- 
tain nerve-endings of the thickness of a goose-quill (or 
thinner) are left in a@ for about eighteen hours. From 
this they are transferred into glycerine until they are 
thoroughly saturated (one to two hours). The muscle- 
bundles must now be split up still further, which is not 
difficult to accomplish, especially if they are pressed flat 
first between two plates of glass, so that pieces of the 
thickness of a knitting-needle are obtained. These are 
thrown into 6, where they remafn until they are deeply 
stained, which may require anyway from three to ten 
days. Inasmuch as the muscle is generally overstained, 
it is of no importance if the tissues remain in the stain- 
ing fluid Jonger than is absolutely necessary. 

It is of importance to remember to use both fluids in 
sufficient quantity, so that the gelatinous substances are 
thoroughly removed and do not interfere with the stain- 
ing of the protoplasmic structures, ten times as much 
fluid as tissue would seem about right; but it is better 
to have too much than too little. From time to time a 
sample may be taken from the staining fluid and teased 
out in acetic acid and glycerine to find out when the 
staining process can be ended. If the nerves accompany- 
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ing the capillaries can be clearly distinguished by their 
blue staining we can expect the nerve-endings to be 
stained also, the former, however, will at once strike the 
eye, and so this process will require but little time and 
labor. In case the staining fluid does not acquire a blue- 
ish tint it had best be poured off and be replaced by a 
second quantity. 

The muscle-bundles, when sufficiently stained, are 
washed thoroughly in tap or well water and then thrown 
into glycerine, which is best changed a few times; and 
in this fluid they are now kept until they are to be further 
examined. Then one or several of the little bundles are 
taken from the glycerine and teased out, or, rather, split 
up further, insuch a way that the fibres are disarranged 
as little as possible, and treated with acetic acid. If one 
is in a hurry, the teased out bundles are placed in a 
watch-glass of acetic acid, which is allowed to act until 
the dark blue stain of the tissue is converted into a violet 
one. If there is no lack of time, the muscle-bundles are 
kept in a mixture of acetic acid and glycerine until they 
have assumed a lighter color. A little experience will 
soon show the details*of this part of the process. 

The muscle, when taken out of the staining fluid, has 
a uniformly blue appearance; the nuclei only have a 
black-blue color. The acetic acid now has this ‘effect, 
that the substance of which the bulk of the muscle sub- 
stance is built up, readily parts with its color, while the 
fibre system of Gerlach (according to others, the sarco- 
plasma), which by its regular thickenings and cross fibrils 
produces the cross-striation, retains the stain to the same 
degree that nerve-fibres do. 

In a successful specimen, therefore, the muscle- fibres 
as a whole appear pale blue, while their narrow cross- 
striations (and longitudinal fibrils) have a deeper blue 
color. The pale nerve-fibres have a similar hue, while 
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the medullated nerve-fibres are darker. The nuclei are 
stained black-blue. A difference between the nuclei of 
different tissues is not apparent. 

The most beautiful specimens I have procured from 
muscle-bundles were those which, after being stained, 
had been kept in glycerine eight to ten months, to which 
I believe, I had added borax. In this material I found 
many sarcolemma sheaths empty and partly empty, 
allowing thus the nerve terminations to appear very dis- 
tinctly, and the nerves supplying the capillaries to show 
with unusual clearness. Apparently, the borax had com- 
pleted the process which the acetic acid had begun, viz., 
solution of the cement substances. This material was 
not treated with acetic acid, and perhaps by using thicker 
muscle-bundles one might obtain material not overstained 
where the washing out of the stain by the acetic acid 
would not be necessary. 

These directions are suitable for ordinary muscles of 
the frog. The heart requires a milder process, nor is it 
necessary that the bladder remain for eighteen hours in 
fluida. The intercostal muscle of the rat, however, 
required more than twenty-four hours, so that different 
tissues require different modifications of the method. 

If a number of muscles are to be investigated, the 
vascular system of the frog is first washed out with a 
and then as much of it forced into the vessels as can be 
gotten into them. After this procedure it is an easy task 
to split up the cut-out muscles which one may select, in- 
to smaller pieces, with the aid of needles and the handles 
of a scalpel. 

To facilitate the obtaining of pieces small enough for 
the staining fluid and to make the mechanical separation 
of the muscle fibres very thorough, I take the pieces of 
muscle soaked in glycerine—before they are stained— 
place them between two panes of glass and subject them 
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to very thorough pressure, so that the bundles are flatten- 
ed out. These flattened out bundles are now readily 
split up further without their fibres being disarranged. 
This manipulation I have learned from Beale’s—“How to 
Work with the Microscope.” 

It is not to be expected that on a subject which has 
been investigated for years by the ablest men, much new 
matter could be said; and my principal object in writing 
this paper is to enable such as—like myself—have neither 


FIGURE 1. 


the skill nor the time to obtain good results with the 
gold method, to demonstrate to themselves the very 
interesting histological facts under consideration. The 
copies of specimens which are being sent around are to 
demonstrate that this method brings out all the gold 
method does. Nevertheless, I have prepared three dia- 
eramatic figures, for the purpose of calling attention to 
certain points which are of scientific interest. 

Figure 1 shows a nerve termination. If we follow the 
nerve we see that at (d), where the medullary sheath ends, 
it grows very thin and then splits up into two branches. 
At (A) we see what the books describe. The sheath of 


1895.] MICROSCOPICAL JOURNAL. 177 


Henle seems to coalesce with the sheath of Schwann, and 
if one has no difficulties on account of the nucleus (6) one 
can imagine he sees the nerve-fibre penetrate the sarcolem- 
ma. The other fibre (2), however, shows the real condi- 
tion of things. Here we see that Henle’s sheath is open— 
the nerve protrudes from it, applies itself, forming a 
narrow plate, to the muscle-fibre; then forms a little 
arch with concavity towards the muscle, comes in contact 
again, etc. It is not my purpose now to discuss the 


FIGURE Q. 


question as to the situation of the nerve-endings, and 
will only say that such facts do not seem to speak in 
favor of the teachings of Kuehne, according to which the 
end fibrils of the nerve are situated underneath the 
sarcolemma. I must remark, however, that the whole 
end fibril (A) corresponds to one of the parts of the end 
fibril (6) cemented to the muscle-fibre, and the apparent 
coalescence of the Schwann and Henle is brought about 
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by the fact that the sheath of Henle generally ends at that 
place, where the fine end fibril widens out to apply itself 
to the muscle-fibre. 

Figure 2 shows the fine nerve-fibres supplying the 
muscle-fibres in a way which differs somewhat from that 
generally described in the books—-a modification of nerve 
supply which is quite common in the muscles of the 
forearm, the tongue, the eyes. Generally, I have found 
this disposition of the nerves in connection with muscle- 
bundles that were of uniform and rather small calibre. 

I would call particular attention to muscle-fibres G and 
H because the nerve at m and n is connected with the 
muscle without a special end apparatus. That a connec- 
tion between muscle and nerve, however, exists here one 
can demonstrate by pressing the cover-glass, whereby 
traction is exerted on the nerve, and thus it can be seen 
that the nerve is not merely in apposition to the muscle- 
fibre. Ina similar way we can imagine plain muscle- 
fibre to be supphed with nerve. 

I strongly suspect that the nerves which Kolleker 
describes as the sensory nerves of muscle (page 388, 6th 
edition) are only such a modification of the motor nerves 
as I here describe. 

Figure 3 treats of such an important subject that one 
might spend hours in discussing it. We see here a nerve- 
bundle with two nerves. The thicker one supphes a 
muscle-fibre of the tongue in such a way that it is cement- 
ed to the muscle-fibre for a certain distance, then forms 
an arch, then applies itself to the muscle-fibre again, ete. 
If I understand Kuehne correctly in his description of 
Figures 50 and 51 in his elaborate essay of 1886, he places 
the entire ending, arches and all, beneath the sarcolem- 
ma. I hope the described method will convince some 
that this view is not correct. 

The other, finer (sympathetic), nerve-fibres go directly 
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to the capillary; and there are two important facts 
brought out to which [ wish to callspecial attention: one 
is that the nerves are centrifugal, or motor nerves; the 
other, that the*capillaries have a direct nerve supply, and 
that the nerves which we find in connection with them 
are not simply the continuation of those supplying the 
larger vessels (arteries and veins). 

These nerves are very fine, but show little expansions 
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FIGURE 3. 
at short intervals, where they are in absolute contact 
with the vessel, which expansions one might consider as 
a sort of end plate. I have also observed repeatedly 
that cross branches are given off, at times a number close 
together, but Icannot decide whether these entwine the 
vessel or end in little plates. These nerves are very easy 
to overlook and often can only be recognized by their 
nuclei, which form a protrusion on the outline of the 
capillary, being situated, of course, on the outside of the 
vessel. It is very common fora pair of such fibres to 
run along on a capillary. One must, of course, not 
confound these nerve-fibres with those running along- 
side of the capillary, and which can be seen readily. The 
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latter, of course, are to be looked upon as the trunks, of 
which the former are the branches. 

I would call especial attention to these structures and 
their arrangement, because physiologists seem entirely 
to ignore them. In several of the latest text-books, at 
least, I do not even find them mentioned, and thus a dis- 
cussion of their function at this time cannot be ex- 
pected ; and yet the nerve supply of this system is as 
large as that of the motor nerves of the muscle. For if 
we take into consideration the size of the cells forming 
the capillary wal], and compare this with that of the 
muscle-fibre, we see that the nervesupply of the capillary 
is immeasurably larger than that of the muscle-fibre 
and we are justified in assuming that we have to deal 
here with a very delicate and important physiological 
apparatus. Wesee, further, that these nerves are branches 
of the sympathetic nerve; that they have centrifugal 
function; that through their activities the cells of the 
capillary wall are stimulated to execute certain 
actions as the muscle is stimulated to contact by its 
nerve. Experimental pathology further shows us what 
sort of activity the capillary wall is engaged in. If it is 
irritated we see that a larger quantity of serum passes 
through its walls, that the irrigation stream is increased. 

If we now take together the results of experiment and 
the histological facts, it seems to be a permissible hy- 
pothesis to assume that through the influence of these 
nerves the flow of the lymph current from the blood to 
the tissues can be increased—or rather regulated, so that 
while, e. g., the nerve-fibre (A) stimulates the muscle- 
fibre, causing it to contract, the nerve-fibre (B) would 
cause the cells of the capillary wall to allow a larger 
amount of lymph to be poured over the contracting mus- 
cle. It is by no means necessary to consider this action of 
the capillary cells as one of contraction but rather some- 
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thing of that nature, which the physiologists ask us to 
imagine when they say thatthe activities of gland cells 
can be called forth by stimulation of the nerves. (There 
is only this difference that I point out—-the nerves necess- 
ary for the activity of the capillary, while for that of the 
gland cells the nerves are assumed. Thus no new demands 
are made on the faith of the physiologists.) Therelation 
of capillary cells to the blood current and their flat shape 
seem, furthermore, to make these structures well adapted 
for such assigned functions. 

I am therefore, of the opinion that we have here in 
the nerves supplying the capillaries of the muscles 
those structures that correspond to the nerves which call 
forth secretion in the glands, and not in the nerves sup- 
plying the muscle-fibres themselves, calling forth con- 
tractions. The formation of carbonic acid and other 
substances, with the solution of heat, would therefore 
correspond to the formation of saliva, while I have also 
looked in vain for nerves supplying the gland cells. I 
have found them supplying the capillaries as abundantly 
as in the capillaries of muscle in the sub-maxillary of the 
cat and dog. The mucous glands in the frog’s tongue 
furnish such favorable subjects for the described method 
that one would expect to find them here; but even with 
these structures I have not been successful. Why, then, 
can they be found on the cells of the capillary wall and 
not on the gland cells, while the latter are far more 
massive organs than the former ? 

If, however, the fact that the capillaries are supplied 
with nerves and the peculiar structure of the capillaries 
are not entirely ignored, it is not at all necessary to as- 
cribe nerves to the gland cells. The fact of experiment 
and the ordinary function of the gland can readily be 
explained by these nerves of the capillaries, but one must 
not identify the effect of their activity with the vaso- 
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motor (resp. vaso-dilator) nerves. There are, then, sev- 
eral objections that can be raised against the theory of 
glandular activity, which is now dominant. 

First, it must not be forgotten that in the production 
of glandular secretion, it is necessary above all things 
that fluids be furnished in great quantities, in which the 
substances prepared by the gland cells are dissolved ; a 
production of these substances without the dissolving 
fluid would be purposeless. Why should there be special 
nerves for useless functions? Suppose, however, we 
should assign nerves to the gland cells, we could, adduc- 
ing muscle as an analogy, understand that upon nervous 
influence the metabolic activities peculiar to the gland 
cells might be enhanced; but to imagine that through 
the same influence, the gland cell would be enabled to 
draw large quantities of fluid from the vessels, that 
seems to'me to be askiug a littletoo much. If, however, 
under nervous influence a stronger irrigation stream is 
produced by the capillary wall, we might look upon the 
increased flow of lymph as an adequate stimulus to the 
gland cell. The gland cells need not now be looked upon 
as simple filters ; the hypothesis allows them to carry on 
independent activity. 

Further, the objection against the prevailing theory, 
that nerves are assumed where they cannot be found, 
becomes weightier from year to year, with the increase 
of methods and of the number of investigators, and even 
if such nerves should some day be found, the question 
still is not answered. What is the function of the nerves 
supplying so abundantly the capillaries of the glands 
(and the muscles) ? What is the purpose of these fibres 
of the chorda tympani that do not go to the gland cells — 
but to the capillaries ?--Cleveland Medical Gazette. 


Remember the A.M.S. meeting at Ithaca Aug. 21, 22, 23. 
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On the Use of Colored Light in Microscopy. 


By ARTHUR M. EDWARDS, M. D. 


NEWARK, N. J. 


For several years, indeed since 1865, I have felt that 
it is a fact not sufficiently appreciated by microscopists 
in general that the clearness with which an object can 
be seen depends much more upon the character of the 
illumination than upon the intensity of the light derived 
therefrom. Color is vastly more important than bril- 
liancy. It is a common mistake to suppose that if an ex- 
tremely powerful mode of illuminating the object viewed 
by means of the microscope be obtained that an improv- 
ed definition must necessarily result. But the fact is, on 
the contrary, that a feeble beem, if it be of the proper 
color, will enable more to be seen than if a bright light 
of an improper tint be used. In 1871, I had a conversa- 
tion with Mr. Charles Spencer, the celebrated optician, 
on the subject when he detailed to me the results he had 
arrived at during the testing of microscopic lenses and 
which were confirmatory in a very striking manner of 
my experiments and the theory I had formed for myself 
working independently during the preceeding years. I 
shall not endeavor to detail all the various experiments 
I undertood but shall briefly state what led me towards 
these investigations and the summary of the results I 
arrived at. 

In the year 1865, I was engaged in experimenting on 
the obtaining of photographic representatives of micro- 
scopic objects, more particularly the Bacillariace, and 
this led to my endeavoring to ascertain the best appa- 
ratus to be made use of in arriving at the desired results. 
Of the mechanical part of the problem, namely respect- 
ing the microscope irrespective of the various lenses 
employed as well as the camera made use of I shall say 
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nothing at the present time as it does not bear directly 
on the matter at issue. But observing that hitherto all 
microscope objectives had been so corrected that the 
chemical and visual foci did not correspond in position 
and that if I wished to take photographs with the lenses 


at my command I must do as others had done before me; 
namely, search for the chemical focus of any given com- 


bination by taking a series of negatives until I had the 
point at which the best picture could be obtained, I 
came to the conclusion that the subject warranted inves- 
tigation. I thereupon consulted with Mr. William Wales 
and put the question to him as to whether he could not 
make a lens specially corrected for photography ; namely, 
one in which the chemical and visual foci would corre- 
spond. In the meantime I turned my attention to the 
further examination of the matter and put to myself this 
question—supposing such a lens made, would its defini- 
tion be superior or inferior to those then in use? And 
to test this matter I decided to take such lenses asI had 
or could procure and use only or almost only the chem- 
ical rays that passed through them and then ascertain 
if such a lens would be available for working purposes. 

I find in my memorandum book for October, 1865, 
the following record: ‘Having nearly two years since 
made several experiments from which I deduced certain 
inferences with reference to the character of the illumin- 
ation used when resolving fine-lined objects, I made 
some more today. My first experiments were these: I have 
two objectives 1-5ths, one a defines pretty well, ’ much 
better, same power and angle. Why is this? 

A. IT put on a with B occular, Amphipleura, Cuba, a 
fixed angle of oblique light. I did not see markings. If 
I place a blue glass anywhere in the path of the ray I 
see lines. 

B. I put on d in exactly the same circumstances and 
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see lines. I place a yellow glass anywhere in the path of 
the ray. The lines disappear. 

C. I put on 6 with day-light and I see lines ; with light 
from petroleum oil they disappear. 

D. I get the lines with greater obliquity of illumina- 
tion with petroleum light, but with gas light they dis- 
appear. 

These had been my experiments up to date. Now I 
tried the spectrum from a flint glass prism in the after- 
noon when there are the least actinic rays, did resolve 
in the blue ray and did not anywhere else in the spec- 
trum. The light at the same time was very faint. In 
the yellow ray the hexagons became strongly marked 
lines showing there was more light but not so much de- 
fining power. In the red ray all was confusion. Using 
spectrum I could resolve certain objects in the blue ray 
with a 1-5th. I could only do with a 1-15th with the or- 
dinary light. Dr. R. K. Browne having told me he could 
resolve the Amphipleura pellucida when mounted dry, un- 
covered on mica not on glass, I took two drops from the 
same bottle (Moran Lake 1865, R. C. G.) of Navicula 
rhomboides and mounted on glass and mica uncovered, 
dry. Using spectrum in the blue ray [hexagonized with 
a 4-10th only to be done in ordinary light with a 1-15th. 
I tried the spectrum from a gum.copal prism also but it 
was so small and faint from defective polishing, that no 
different results were arrived at. 

A few days back I was taking a photograph and used 
a verv faint petroleum oil lamp in my dark room; it was 
behind the bath and preparing the plate. I removed it 
only twice from the bath and then introduced it again 
very quickly so that it was exposed to the light of the 
lamp only a very short time, yet there was a picture of 
the dipper on the plate taken by the light of the lamp.” 

“October 21st, 1865. On my S. and B. Educational 
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Stand I tried their common 1-4th, 75° without correcting 
collar; mounted Navicula rhomboides on quartz, saw 
transverse lines with dull blue daylight and very mod- 
erate oblique light. At night with more oblique light 
and candle light saw longitudinal lines and-with gas 
light and still more oblique light saw lines.”’ 

Continuation of experiments on actinic ray, May 2, 
1866. To day being dark and rainy I thought it favor- 
able to try the actinism of the light of a petroleum lamp. 
With my 12 inch objective Wales and B occular, Zent- 
mayer, took three negatives of a transverse section of 
Nuphar stem as follows. 

A. 27.5 at 10 A. M., 5 minutes exposure, good. 

B. 57.5 at 10 A. M., 8 minutes exposure, good. 

C. 25. at 104 A. M., minutes exposure, over exposed, 
showing the large amount of actinism in the hght of 
the petroleum lamp. The large silvered reflector was 
used behind the lamp, the lamp itself up close as possi- 
ble to the object and the bull’s-eye condenser between it 
and the object, so that there were four thicknesses of 
glass besides the objective and occular (1 chimney, 2 
bull’s-eye, 3 slide and 4 cover) and balsam between the 
source of the light and the sensitive plate.” 

This is all I have in memoranda in my record book 
but there are many other experiments whichI remember 
and they were carried on for several years as I got a 
chance up to the present time. I now have to record 
what they have resulted in. 

I make a slide of mica colored blue with aniline blue 
and this slide I place in the path of the illuminating 
beam of light for the microscope. This is a true actinic 
slide, but a slide can be made of glass also. The color 
is put on by means of a varnish of gum Thus or any 
other colorless varnish. A slide can be also made of 
mica but this scratches easily. Besides the actinic slide 
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I have described, a slide colored with aniline red, green, 
yellow or any other color can be made. 


List of Exhibits at the XIth Annual Soire of the 
Washington Microscopical Society. 
[At National Rifles Armory, May 15, 1895. ] 


PATHOLOGICAL SPECIMEN, Dr. G. N. Acker. 

SELECTION OF DIATOMS, Hon. A. A. Adee. 

COMMON FORMS OF DISEASE- PRODUCING BACTERIA: Bacilli (tubercle and . 
Kelbs-Leefiler.) (Spirilli cholera,) Dr. W. W. Alleger. 

SECTION OF KIDNEY. Interstitial nephritis, Dr. H. A. Balloch. 

InSEcTS. Section of human eye (pathological.) Micro-photograph. M1s- 
cellaneous, Mr. Henry H. Brown. 

STEM OF CLEMATIS VIRGINIANA, Dr. C. T. Caldwell. 

ELECTRIC SPARKS, Mr. F. T. Chapman. 

ANATOMY OF HONEY-BEE. Section of lilac, Mr. P. C. Claflin. 

SECTION OF DUODENUM. Showing Brunner’s glands, Dr. C. &. Clark. 

BLOOD-CORPUSCLES (human and reptilian,) Dr. A. B. Coolidge. 

POND LIFE, Dr. H. A. Dobson. 

CIRCULATION OF BLOOD, in tail of fish. Brazilian chalcedony (by polarized 
light.) 

SELECTION OF MOSSES, Mr. H. H. Doubleday. 

CRYSTALS BY POLARIZED LIGHT, Mr. Oscar C. Fou. 

COMMON FORMS OF DISEASE-PRODUCING BACTERIA : Staphylococci (Staphy - 
lococcus pyogenes aureus.) Streptococci (Streptococcus pyogenes, ) 
Dr. E. A. Gibbs. 

A COLONY OF VORTICELLA, Mr. John Grinstead. 

TRICHINA SPIRALIS, Dr. H. H. Hawexhurst. 

SECTION OF CEREBELLUM. Showing ganglion-cells of Purkinje, Dr. H. L. E. 
Johnson. 

SECTION OF SKIN. Showing sweat ducts. Section ofscalp, Dr. D. S. Lamb. 

HUMAN LIveR. Human lung, Dr. J. Melvin Lamb. 

HUMAN EMBRYO. Human bone, Dr. Collins Marshall. 

BONE IN STAGE OF DEVELOPMENT, Dr. F. E. Maxcy. 

CIRCULATION OF BLOOD. In gills of newt, Mr. L. M. Mooers. 

INTESTINE OF RABBIT. Showing injection of blood and lymphatic vessels, 
Dr. V. A. Moore. 

SECTION OF SPINAL CoRD. Bouquet of butterfly scales, Dr. Robert Reybu rn. 

TUBERCULAR LYMPH GLAND. Showing giant cells ; also waxy degenera 
tion, Dr. C. W. Richardson. 

ANTHRAX BACILLI In blood of guinea pig, Dr. H. A. Robbins. 

LunG. Injected. Stomach. Foot. Embryo (five weeks,) Dr. H. W. 


Rollings. 
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PARASITIC INSECTS, Mr. W. E. Schneider. 

POND LIFE, Dr. W. H. Seaman. 

SECTION OF HUMAN EYE, Dr. D. K. Shute. 

Lune. Broncho-pneumonic tubercle, Dr. J. T. Sothoron. 

POLARIZING CRYSTALS OF MUSHROOM, Dr. Thomas Taylor. 

ARRANGED BUTTERFLY SCALES. Design, bird, butterflies and flowers, 
Mr. J. M. Yznaga. 


OFFICERS FOR 1894-’95. 


Dr. W. W. Alleger, President ; Dr. Collins Marshall, Vice-President ; 
Dr. F. E. Maxey and Mr. L. M. Mooers, Secretaries; Dr. E. A. Balloch, 
Treasurer. 


EDITORIAL. 

The Ithaca Meeting.—-Commendable activity is being dis- 
played by those having in charge the local arrangements for the 
meeting of the Microscopical Society next August. Their cir- 
cular which was printed in full in a recent issue of the Journal 
has already appeared in most of the pharmaceutical, medical, 
botanical, and zoological journals of the United States. This 
widespread publicity can scarcely fail to attract new members 
to the society and what is of more importance just now arouse 
the enthusiasm of the old. Inquiries regarding conditions of 
membership are, in fact, already coming in as a result of the 
first announcement; and many encouraging letters have been 
received from members. 

There is to be as we understand it another circular issued 
early in July, which will contain titles of papers and other de- - 
tails not in the first. 

The exhibition of microscopes and microscopical apparatus 
will attract both ways. It will bring dealers in these goods to 
the meeting and thereby secure their hearty support to the so- 
ciety and will at the same time draw those who may wish to 
see the best and latest microscopical outfits. A large local com- 
mittee has been formed consisting of representative business 
men of Ithaca and Professors in Cornell University. Their at- 
tention will be given to the entertainment of this particular so- 
ciety. Probably no better place could be selected for holding a 
meeting than in the laboratories of some well-equipped Univer- 
sity. To prove this, itis only necessary to call attention to the 
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ample and commodious accommodations at Madison two years 
ago. It will afford the members particular pleasure and profit 
to visit the laboratories in the various departments of Cornell 
University, to study their appointments, and to meet on the 
ground some of the men who work in them. 

No place of summer resort or residence is more popular thin 
the lake region of central New York, and none of the lakes pre- 
sents more charms than Cayuga. Ithacans are proud of their 
city and their University and will take pleasure in entertaining 
the members while there. 

The efforts being made by those interested in entertaining 
the members, entitle them to the hearty co-operation of all in- 
terested in microscopical science and particularly the members 
of tree American Microscopical Society. The conditions seem 
better than usual for successful meetings. 

The “ Proceedings ” of 1394-95 opened with an October num- 
ber, seven months behind time. We do not hear that the sec- 
ond number is yet in hand and fear there may be little or no 
matter ready forit. Do not pretend to the Postoffice Depart- 
ment that you are entitled to second class rates, Mr. Secretary, 
when you are not! No occasional publication is entitled to be 
sent through the mails at pound rates. Neither can annuals or 
semi-annuals claim that privilege. Issues cannot be over three 
months apart to go in that way. Sending your October num- 
ber at pound rates seven months behind the preceding issue 
was illegal and improper. Unless your next number is out 
within 3 months of the last one, walk up to the stamp window 
and buy yourstamps just like the Boston Society of Natural 
History, the Franklin Institute and the others who issue 
occasionals. 

The Jersey Biological Laboratory.—This place was or 
ganized in 1898, by Sinel and Hornell and attained a great re- 
putation in England for its slides. As a mutual accommoda- 
tion, we have been running an advertisement for them since 
last August and have received and forwarded a good lot of or- 
ders from new subscribers. Owing to the withdrawal of Mr. 
Sinel last winter, work and correspondence was temporarily in- 
terrupted and some of our subscribers have had to wait for their 
slides provokingly long, but the goods are now arriving and 
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everybody isso happy over the excellent workmanship and 
low prices, that patience is being fully rewarded. If any who 
have sent money to us for slides have not received them, please 
send word at once. 

The Quarterly Journal of Marine Zoology is also being re- 
sumed by Mr. Hornell alone and we are in receipt of the March 
number. It contains three full page plates and seven original 
articles. To show its character we will next month reproduce 
an article from its pages. We take subscriptions, postpaid, at 
$1.00 per annum. 


BACTERIOLOGY. 


A New Laboratory.—A bacteriological laboratory is to be 
established in Philadelphia under the supervision of Dr. Bolton, 
of Johns Hopkins university, as city bacteriologist. Every 
facility for experiment will be furnished. The scope of Dr. Bol- 
ton and his assistants will be wide. There will be diagnostic 
tests for consumption, the germs of all contagious diseases will 
be observed, the drinking water will be examined daily to see 
whether it is polluted, samples of the city milk supply will be 
placed under the microscope, and blood serum for the cure of 
diphtheria and rabies will be made. Culture tubes will be sent 
from the municipal hospital to the laboratory where they will 
be examined and the nature of the disease reported upon. 


PERSONAL. 


Professor Bleile, of the Ohio state university, has been 
conducting a series of experiments upon animals which lead 
him to the conclusion that an electric shock of sufficient inten- 
sity to cause death results in a contraction of the arteries, so 
that they refuse to perform their functions. This throws the 
blood from the veins upon the heart, and virtually drowns the 
operation of that organ. If this is so, death occurs without real 
injury to any organ, andif some means could be discovered by 
which the arteries could be dilated after the shock, Dr. Bleile 
thinks it might be possible to resuscitate a person who has been 
apparently killed by an electric discharge. 
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Williard Winfield Rowlee whose portrait appears as a 
frontispiece to this number, was born in Fulton, N. Y., in 1862, 
and is therefore 33 years of age In 1888 he took the degree of 
Bachelor of Letters (B. L.) and in 1895 that of Doctor of Science 
(D. Sc.) in Cornell University. He was called at once to be- 
come an assistant in the Botanical Department and is now As- 
sistant Professor of Botany. 

Professor Rowlee is a man of strong physique, vigorous in the 
extreme both mentally and physically, and a born botanist. 
He is thoroughly in accord with the modern botany and has 
made some very honorable contributions to the advancement 
of knowledge in his chosen field. 

As a teacher, Dr. Rowlee is so enthusiastic, kindly and pains- 
taking that he wins the good will of his students and inspires 
them with his own earnestness. He has those qualities of good 
fellowship and regard for others that among his colleagues and 
peers every one is his friend. 

With vigorous health, a happy home, many earnest and loyal 
students and an honorable position in a great university, the 
future seems very promising for an honorable and prosperous 
career.—S. H. G. 


MICROSCOPICAL SOCIETIES. 


Lincoln Microscope Club. 


January 30, 1895.—The Treasurer’s report was deferred til] 
the next meeting on account of illness of Mr. Dale. 

The following officers for 1895 were elected : 

President, Dr. H. B. Ward; Vice-President, Prof. G. D. Swe- 
gey ; Secretary, Roscoe Pound; Treasurer, J. S. Dales; Execu- 
tive Committee, Prof. B. L. Seawell, Dr. I. C. Philbrick. 

Dr. Bessey called attention to some improvements made in 
the Reinhold-Giltay Microtome belonging to the University of 
Nebraska. He also exhibited a new device he has had made 
for marking the place of objects in slides. It is based on Prof. 
Gage’s device, but differs in important particulars. 

Among other exhibits were: Prof. Seawell, a preparation of 
detached nerve substance from the spinal chord ; by Dr. Ward, 
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Diplozoon, a parasite in which two individuals unite to form a 
hermaphroditic individual; by Mr. Halla parasitic trematode 
from the intestine of a snipe, reconstructed graphically from 
sections; by Dr. Philbrick, slides of carcinoma. 

Dr. Ward explained some methods of graphic reconstruction 
of organs from sections. 

Mr. Pound called attention to some of the plates in Micheli’s 
Nova Genera Plantarum (1729,) showing some remarkable re- 
sults with the microscope at an early date. 


Washington, D. C. 


May 15, 1895.—In lieu of the May meeting of the Society the 
annual reception was given at the National Rifles Armory, G 
street, between 9th and 10th streets northwest. 

The committee of arrangements provided tables and lamps, 
and care for microscopes sent to the hall the day of the recep- 
tion. Microscopes thus sent are to have a tag attached giving 
the name of the exhibitor for whose use they are intended. 


NEW PUBLICATIONS. 


A Manual for the Study of Insects By John Henry Comstock. 
Ithaca, N. Y., 1895. With 797 illustrations and 7 full page 
plates. Octavo, cloth, $3.75. 


This is a work which teachers and all learners in Entomol- 
ogy have been needing for many years. This new book must 
supersede all previous works by its most practical methods of 
teaching. - The groups of insects have been fully characterized, 
so that their relative affinities may be learned ; and much space 
has been given to accounts of the habits and transformations of 
the forms described. In the matter of nomenclature, hitherto 
a serious obstacle, the author removes this by making a seri- 
ous study of the homologies of the wing-veins, and by apply- 
ing the same terms throughout the work to homologous veins, 
The result is that the student is required to learn only one set 
of terms ; and in applying these terms there will be brought to 
his attention in a forcible manner the peculiar modifications 
of structure characteristic of each order of insects. 
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Notice of Microscopic Fossils Occurring in Tertary Marl 
Strata. 


By K. M. CUNNINGHAM, 
MOBILE, ALA, ~ 


[With Frontispiece. ] 


Having recently had occasion to make a micro-analy- 
sis of some samples of a calcareous marl from a deposit 
occurring on the Chickasawhay River near Red Bluff 
Station, on the line of the Mobile and Ohio Railroad, in 
Clarke County, Mississippi, I was agreeably surprised, 
during the examination, by the character and contents 
of the material. It also proved to be of more than or- 
dinary interest, and the results of its study I have 
deemed as of sufficient importance to be placed upon 
record for the benefit of students of the microzoa. The 
mar! offered itself in two conditions: one as an earth, 
friable and minutely granular in structure, and ochre- 
ous in color, composed almost entirely of microscopic 
foraminiferal shells; the number of species included 
therein probably reaching fifty or more. These are 
essentially the same species as are of record as occur- 
ring in the cretaceous marls of New Jersey, and which 
have lately been listed and published in the Journal of 
the New York Microscopical Society by Anthony Wood- 
ward, Ph. D. The other sample was a very tough and 
blue-green clay. 

Apart from the foraminifera noted in the other mater- 
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ial, I was enabled to isolate quantities of the strange, 
rare, or curiously shaped bodies known as Xanthidia, 
and which organisms are almost invariably found, 
when examined with higher powers, in thin flakes of 
the British flints; but in this marl they exist in their 
isolated or free state, and from it they may be removed 
by selection to any required extent, and can then be 
viewed in every aspect by suitable manipulation. 

In a reduction of samples of the tough greenish-blue 
marl clay, I.was enabled to find the anchors, shield- 
plates and wheel-plates of fossil Echinodermata (Holo- 
thurians) such as characterize the recent or living species 
of Chirodota and Synapta of the Mediterranean Sea; 
also fragments of the ambulacral plates of minute 
Echini; and minute spines corresponding in form to the 
recent Gulf species of Spatangus. 

There were also minute Echinodermata (?) having an 
ornate external glass-like reticular covering which is 
very fragile and. seldom found intact, within whose in- 
ternal portion is situated a core of sponge-like texture 
which, while preserving the oblong spheroidal shape, is 
usually seen divested of the glassy reticular casing. 

There are tri-radiate sponge spicules, characteristic of 
the marine genus of sponges, Grantia; stellate spicules, 
characteristic of the genus Tethya; spicules resembling 
those of recent Gorgonia; together with multi-lobate 
spicules, and, finally, minute ganoid scales of about 
1-50 inch diameter. 

The minute fossil remains in every case are composed 
of carbonate of lime, all silicious fossils being absent, as 
determined by acid tests; but the foraminifera were in 
many instances altered or changed to mineral pyrite, or 
to beautiful casts of a deep green hue. 

Having thus found certain fossil organic remains of 
Eocene Tertiary age, which have their modern or exist- 
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ing equivalents in the various tropical seas, the student 
would naturally turn to the question of their agreement 
or correspondence or lack of correspondence in certain 
anatomical relations or bearings. By suitable compari- 
son it will at once be seen that there are traces of dis- 
similarity between fossils of the Mississippi marl and 
the recent species of Holothurian epidermal structures. 
The anchors occurring in the marl have barbed prongs, 
and the shield-like plates are more numerously perforat- 
ed with holes having serrated edges, while the wheel- 
plates in their dry state exhibit a webbed space uniting 
the six spore-like rays which radiate from center to mar- 
ginal rim, the inner edge of the rim showing a serrated 
are, thus forming a plate-like surface. But in such an- 
chors of recent species as I have been enabled to exam- 
ine, I found no trace of barbs on their prongs, and the 
shield-like plates had few perforations, and those were 
quite large. They had an open slender skeleton of 
meshes. The wheel-plates do not clearly indicate any 
other structure than that of six radiating spokes with- 
out any discernable web uniting them. 

Those who are familiar with the beautiful and elabor- 
ate rosette preparations of diatoms, anchors, wheels and 
shields of Synapta and Chirodota, and stellate spicules, 
as prepared and sent out by noted European artists in 
this class of work, for the delectation of American pat- 
rons, will appreciate the use made of these little 
adornments of the Holothurians (sea cucumbers), which 
are gathered from the bays of the Indian Ocean and 
Mediterranean Sea and elsewhere. These are compara- 
tively unknown in their unprepared state in the United 
States, through the educating medium of mutual ex- 
changes of microscopical material. 

And while on the subject of preparations containing 
arranged Holothurian plates, etc., I will state that the 
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anchors, shields and wheel plates of carbonate of lime, 
ina number of rosette preparations in my possession 
have been gradually dissolved away in the balsam leav 
ing the merest traces of their former outlines after eight 
years of inclusion in the slides, which shows that the 
beautiful and expensive rosette preparations of this char- 
acter are not durable or permanent. 

The sponge and other spicules, anchors, shield and 
wheel plates, Echini, etc., of the Mississippi marl are all 
polariscope objects, and the stellate spicules by them- 
selves act as analyzers, independent of the nicol prism 
being placed above the slide to develop the color effects. 

I have prepared to accompany this paper a plate or 
sketch, with numbers and names of the objects illustrat- 
ing the various interesting fossil bodies of microscopic 
interest found in this American calcareous marl deposit 
in the hope that it may add interest to the perusal of the 
text. It appropriately transpires in conjunction with 
this subject that in ‘Carpenter on the Microscope” 
there appears a plate containing a somewhat similar 
showing of micro-organic remains derived from the 
white mud of the Levant, or from the harbors of the 
Eastern end of the Mediterranean Sea. 

The circular scales or plates indicated by the figure | 
numbered 2 in plate, polarize with brilliancy and sug- 
gest the circular crystals of Salicine. The marine calca- 
reous marl stratum offering this variety of interesting 
objects is distant from the Gulf of Mexico, eighty miles 
in a northerly direction, and the surface or superficial 
formation covering the marl area from that point to the 
Gulf is known as the Lafayette formation, which consists 
of silicious sands and quartz pebbles without any ma- 
rine fossils, but fossils of petrified vegetation alone, 
chiefly of the Conifere. 
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Microscopical Technique Applied to Histology.—IX. 
[FROM THE FRENCH OF RENE BONEVAL.| 
(Continued from page 344, November 1894.) 


Sections of the same nerve made after the action of 
ammonia bichromate, gum and alcohol, should be differ- 
ently stained. Some, to show the laminated sheaths 
and the connective tissue of the nerves, should be stained 
by hematoxylin and eosine, and mounted in balsam 
after dehydration and clearing by oil of bergamot. 
Others should be stained by Weigert’s method, which 
specially stains myeline. Follow carefully these direc-— 
tions: 

Sections are made from the nerve fixed and hardened 
by ammonia bichromate until it is brown, not green, and 
kept for along time in alcohol. For 24 hours leave the 
sections in some of the following solution in a warm 
place: saturated solution of acetate of copper, 20; fil- 
tered water, 20. Remove them to Weigert’s hematoxy- 
lin raised to 35° or 40° C. (hematoxylin, 1 part ; alcohol, 
10 parts; water, 90 parts ; saturated solution of carbon- 
ate of lithia, 1 part). When stained (in about 4 hours), 
wash in water and transfer to the following solution: 
borax, 2 grms.; red prussiate of potash, 2.50 grms. ; 
water, 20 grms. Leave them here for from one-half to 
one hour. It is well to ascertain the degree of colora- 
tion with a low power. Wash in water, mount in 
balsam. 

To study by sections the fibres without myeline, cut 
transverse sections of the pneumogastric of the frog, the 
rabbit or the dog, after fixing by osmic acid, hardening 
_ by alcohol and gum; stain in alum carmine, mount in 
glycerine. 

SPINAL CORD. 


Nerve Cells —A piece of the spinal cord of the ox, 
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from 1 to 2 mm. thick, is put to macerate in the 34 alco- 
hol. In 24 hours remove, by the point of the scalpel, a 
bit of the gray substance and shake it in a test tube 
containing 15 cc. of distilled water. Shake violently to 
separate the elements, and add 1 cc. of picro-carmine. 
When stained (generally in one hour), add 1 ce. of 1 per 
cent osmic acid. Leave it for 24 hours, and when the 
elements have settled to the bottom, pour off the super- 
natant liquid and replace it by distilled water. Renew 
many times by decanting. To put a drop of the deposit 
on a slide is all that is needed to obtain a beautiful pre- 
paration of the nerve cells magnificently colored. To 
make permanent preparations, when the cells have been 
well washed and the liquid poured off, add 5 ce. of dis- 
tilled water with 1c. of glycerine slightly colored with 
picro-carmine. Leave the tube open so as to concentrate 
the liquid by evaporation, and the next day put a drop 
of the mixture on a slide. To apply the thin cover with- 
out washing away all the cells is a delicate operation. 
To accomplish this, mount in glycerine jelly. Place a 
bit of the jelly on a warm slide, and, when liquified, add 
in the centre a small drop of the deposit of nerve cells, 
mingle together with a needle and cover. 

Nerve Fibres.—To separate the nerve fibres of the cord 
is a delicate operation, to be done only by Ranvier’s 
method of interstitial injection. Insert the needle of a 
hypodermic syringe, charged with 1 per cent osmic acid, 
into the antero-lateral column of a perfectly fresh 
spinal cord from a dog, and gently inject. Remove a 
small piece with a razor and dissociate it on a slide with 
water. Stain in picro-carmine ; mount in glycerine. 

Sections.—Of the many methods, we describe only 
those of use to the beginner. 

Fixing and hardening.—Take a portion, not longer 
than one centimetre, from the cervical region, one from 
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the dorsal, one from the lumbar. Let the cut surfaces 
be perpendicular to the long axis of the cord. Place 
them in 300 or 400 grms. of Erlicki’s fluid, made thus:— 
Bichromate of potash, 2 grms.; sulphate of copper, 
0.50; water, 100. At ordinary temperature, hardening 
will be effected in from 10 to 12 days; in an oven at 37° 
C.,in 4 or 5days. It is well to renew the fixatine once 
_or twice. Wash in water for 24 hours, then place in 
alcohol. 

Staining ; imbedding.—Imbed a piece a half a centi- 
metre long in celloidin. Place the sections in alcohol; 
stain by Wiegert’s method ; mount in balsam. 

Medulla oblongata; cerebrum; cerebellum.—Fix, stain 
and imbed as already described for the cord. The con- 
volutions of the cerebrum and of the cerebellum furnish 
the following preparations :—(1) Dissociate the gangli- 
onic cells after maceration in the 3 alcohol. (2) Section 
after hardening in Hrlicki’s fluid. Stain in the alcoholi¢ 
boracic carmine, or by Weigert’s method; imbed in cell- 
oidin ; mount in balsam. 

DIGESTIVE APPARATUS. 

Mucous membrane of the mouth and lips.—Section, 
after fixing by alcohol and hardening by aleohol and 
gum. Stain in picro-carmine, cover, replace the staining 
fluid by glycerine. 

The lamellar cells forming the most superficial layer 
of the buccal epithelium may be easily isolated. Scrape 
the inside of the cheek with the finger nail, spread the 
cells on a slide in a drop of saliva, expose to osmic acid 
vapor, stain in picro-carmine. 

Mucous membrane of the tongwe.—Beautiful prepara- 
tions may be made by fixing and hardening pieces in 
alcohol and gum. Section, stain in picro-carmine, 
mount in neutral glycerine or with a little picro-car- 
mine added. 
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The papille of taste—Hxamine the foliated or the 
calciform papille on the posterior lateral and the post- 
erior borders of the rabbit’s tongue. Select a small 
piece well freed from the surrounding tissues; put it in 
1 per cent osmic acid. In 12 hours wash in water for 
24 hours; harden by gum and alcohol. Section, stain in 
alum carmine, mount in glycerine. 

Impregnation by gold gives fine preparations. Lemon 
juice, ten minutes; 1 per cent chloride of gold, forty 
minutes. Reduce in acidulated water as directed for 
nerve endings in muscles. 

Mucous membrane of the pharynx.—Dissect out one 
portion from the upper, another from the lower part of 
the pharynx. Spread them in a saucer of 95° alcohol, 
harden in gum and alcohol. Section, stain in picro-car- 
mine, mount in glycerine. 

The frog is most useful for the study of ciliated ep- 
ethelium of the pharynx. Scrape the pharyngeal wall 
with a scalpel and place the result in a drop of aqueous 
humor (or even of water), cover, examine with a high 
power. 

To make a permanent preparation of the vibratile 
cells, rapidly separate the material obtained by scraping 
the pharyngea] wall, expose for 10 minutes to osmic 
acid vapor, stain in picro-carmine. 

The tonsils should be studied by the method described 
for lymphatic glands. 

The esophagiis.—As man’s cesophagus can seldom be 
had sufficiently fresh to make good preparations, select 
that of the dog, rabbit or rat. Slit opeu the organ, cut 
out a piece and spread it in a saucer of very strong al- 
cohol for 24 hours; harden in gum and alcohol. Make 
transverse and longitudinal sections. Stain in picro- 
carmine: mount in glycerine with a little picro-car- 
mine, 
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Fix another piece by ammonia bichromate, 2 per cent, 
for 8 days; wash several times thoroughly ; harden in 
gum and alcohol, section, stain in hematoxylin and 
eosine, and mount in balsam. 

The rabbit’s esophagus affords excellent material for 
studying the nerve endings in the muscle. Place a lig- 
ature at the lower part, fill the tube with fresh lemon 
juice. Ina few minutes wash lightly and replace the 
lemon juice by a 1 percent chloride of gold solution ; tie, 
to keep the tube slightly distended; cut out the part be- 
yond the two ligatures and place for 20 minutes in a 
bath of guld chloride. Slit the segment of esophagus, 
put it for 24 hours in the ¢ acid. It is very easy to 
strip off a shred of the muscular layer and to mount it 
flat in glycerine. 

The Stomach.—In that of the frog, study the epithel- 
ium lining the gastric mucous membrane. Open the 
stomach and macerate it in the 4 alcohol. In 24 hours, 
scrape the inner surface with a scalpel, spread the pro- 
duct on a slide in a drop of the 4 alcohol, add picro-car- 
mine and mount in glycerine by the partial desiccation 
method. 

Sections.—Remove the stomach with an end of the 
esophagus and two or three centimetres of the small 
intestine attached. Dilate the stomach by injecting 
through the csophagus the fixing fluid, after tying the 
small intestine. Tie the csophagus and put the whole 
in a bottle of the fixing fluid. Absolute alcohol or os- 
mic acid are useful as fixatives. Section after 1 hour in 
absolute alcohol. If osmic acid be used, let it act for 
half an hour, wash for one or two hours, harden by 
gum and alcohol, section, stain by alum carmine, pre- 
serve in glycerine. | 

Stomach of a mammal.—Select that of a dog, of a 
cat or of arabbit. Remove a portion from the cardiac 
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region, near the lower extremity of the cesophagus, 
from the greater curvature and from the _ pylorus. 
Spread out these, which should not be more than one 
centimetre in diameter, and immerse in the fixing liquid 
in a saucer or when attached to a cork. Strong alcohol, 
osmic acid or the ammonia bichromate may be used ac- 
cording to the special technique to be followed. Com- 
plete the hardening, if necessary, in gum and alcohol. 
Section, stain in picro-carmine, quinolein blue (after al- 
cohol), Behmer’s hematoxylin (after bichromate), and 
alum carmine (after osmic acid). 


THE SMALL INTESTINE. 


This presents an epithelial lining, a glandular epith- 
elium, a system of coats, vessels and nerves. 

Lining of epithelium.—Take a loop of the small intes- 
tine of the frog or of the rabbit. Slit it open length- 
wise and macerate it for 24 hours in the 3 alcohol. 
With a scalpel scrape the inner surface and spread the 
result on a slide in a drop of the alcohol. Stain in 
picro-carmine, mount in glycerine slowly run under the 
cover to displace the staining fluid. To prevent the 
shrivelling of the cells by the glycerine, expose for ten 
minutes to the vapor of osmic acid before staining and 
mounting. If, after removing the cells in the 3 alcohol, 
we add a very weak aqueous solution of aniline blue, we 
can see the progress of the staining, the deeper layer of 
cells taking the color, while the nucleus, the protoplasm 
and the superficial layer are scarcely tinged. 

Glandular epithelium.—The glandular element is re- 
presented by Brunner’s and by Lieberkuhn’s glands. 
The former are to be studied in the sections near the 
pylorus. Fix by alcohol, stain with picro-carmine, sec- 
tions cut by the gum aud alcohol] method. 

The glands of Lieberkuhn.—Dissociate the glandular 
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elements by macerating a fragment of the small intes- 
tine in the 3 alcohol. Brush off the lining epithelium, 
then strongly scrape the same surface by the scalpel, 
Spread the result in a drop of the ¢ alcohol, stain in 


picro-carmine, mount in glycerine. 


To be continued. 


Morphodiscs, Coccoliths, and Discoliths. 
By ARTHUR M. EDWARDS, M. D., 


NEWARK, N. J. 

When I noticed the Discoliths in the clay beds of 
Woodbridge, N. J., in the American Journal of Science, 
June, 1883, I found they were not known to microscop- 
ists generally, although they were to geologists who 
use the microscope. They were pretty well known, especi- 
ally as Huxley’s paper on them, in the appendix to Capt. 
Dayman’s Report of Soundings taken in H. M. S. 
“Cyclops,” 1858, made them farther known. The 
microscopical fauna of the Cretaceous in Minnesota, 
with additions from Nebraska and Illinois, by A. Wood- 
ward and B. W. Thomas, in Vol. III of the Final Report 
of the Geological and Natural History Survey of Minne- 
sota, 1893; and Dallinger’s Carpenter on the Microscope, 
Vilth Ed., 1891, makes them pretty well known, but E. 
H. Schwartz’s paper on Coccoliths, in the Annals and 
Magazine of Natural History for 1894, for which I am 
indebted to him, makes them clear and distinct, so may 
serve as a text to what I have to write about them. 

Their bibliography is rather extensive, especially when 
we consider that they have been known only a few 
years. But they are small and require nice manipula- 
tion to bring them out, and, besides, it is doubtful ex- 
actly what they are, although evidently organic and 
present now as in the chalk of the cretaceous. They 
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seem to range in the lowest orders of life, where the 
animal and vegetable come together, in fact in the Pro- 
tista. 

They were first discovered by Ehrenberg in 1836, in 
chalk, and described as inorganic bodies. According to 
him, they were flat bodies having concentric rings on 
their surface, and in 1854, in the Mikrogeologie, he de- 
seribed them as “ chalk morpholiths.” So that morpho- 
lith is the first name they go by. Huxley and Wallick 
showed these bodies occurring in the chalk to exist now 
in the sea, and the former called them “for convenience ”’ 
coccoliths. He also distinguished two forms, one simple 
the other double, and called them discoliths and cyatto- 
liths. Haeckel, in 1870, called them monodiscs and am- 
phidiscs. These two observers consider them to be 
erystalloids of a giant Amceeba—Bathylius. Murray and 
Buchanan proved Bathylius to be gelatinous calcium sul- 
phate precipitated by the alcohol in which the soundings 
were preserved. They had hitherto not been considered 
organisms themselves, but now they were supposed to 
be so. Barrois and others stoutly contested the idea 
and Harting considered them to be mere mineral concre- 
tions. Gumbell and Carter supposed them to be con- 
nected with the reproduction of calcareous alge. Wallick 
first noticed coccospheres and considered them to be 
nothing else than embryonic foramenifera; the coccoliths 
were calcareous spicules. Sir Wyville Thompson noticed 
tbat threads hung in sea water over night were full of 
coccoliths in the morning. So that these organisms 
were found at the surface and in the depths of the 
ocean. Bathylius, as its name signifies, was found in 
deep water, so it can be seen that their place in a king- 
dom, if such can be established, cannot be called certain; 
but, if the Protista come in between the animal and the 
vegetable, they will be placed there. 
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To describe the discoliths: They are minute oval 
bodies, one twenty-one hundredths of an inch in their 
longest diameter. In their centre is a bright highly re- 
fractive body called by Heckel the “Centralkorn,” which 
is usually slightly, but frequently also markedly raised 
above the surface as a knot when seen from the side. In 
the flat area surrounding the central point, Heckel’s 
“Markfeld,” there are two or four slightly raised points 
similar to the central one in it, but not nearly so much 
differentiated. Round the ‘ Markfeld” is the “mark 
ring,’ which is a refractive ring of calcite, forming a 
thick rounded rim to the little plate, and in the older 
examples is slightly beaded. Heckel then notices that this 
surrounds itself with a granular ring, and finally with 
another brightly illuminated outer ring. So that it is 
an extremely small object with a series of concentric 
rings on it, which are oval and marked with granula- 
tions. 

What it is is doubtful, some calling it an animal and 
some a vegetable. What it is chemically can be ascer- 
tained approximately, being carbonate and phosphate of 
lime with alumina and silicia. What it is geologically 
is doubtful, being found in the chalk and living now. 
That they are organic, there is no doubt, and belong to 
that class of beings which are marked as merging on the 
vegetable on one side and the animal on the other, in 
fact Protista. 


John A. Ryder.—Perhaps the best memento we can furn- 
ish to this naturalist wno died March 26, 1895, is to print a de- 
scription of his Microtome which will be found on another page. 
Professor Ryder was born near London, Pa., in 1852. Since 
1886 he has been professor of Embryology in the University of 
Pa. He wrote extensively and was an opponent of Weisman- 
nism. His early death was perhaps due to too intense appli- 
cation to study. 
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Classification of the Radiolaria: Key to the Species of 


Barbadoes. 
By REY. FRED’K B. CARTER, 
MONTCLAIR, N. J. 
Continued from p. 85, March, 1895. 
79. ZYGOCIRCUS. 


Ring without edges; 10-15 spines iii... si cececcece scesdsnce seevcacee seeuscess « polygonus 
Ring with interrupted edges 10-20 or more spineS............668 ceeee . butschlu 


80. DENDROCIRCUS. 

Eight-twelve branched acute spines ; numerous smaller spines... . barbadensis 
81. CORTINA. 

Three forked horizontal spines ; 3 divergent forked feet.........-......05 furcata 

82. STEPHANIUM. 

Rings thorny ; thorny apical horn ; 4 branched feet. ............... ceseee tetrapus 
83. SEMANTIS. 

Sagittal ring ovate, with 4 pairs of branched SPINES). ao ceeds Seeker eee spinescens 


84. SEMANTRUM. 


Sagittal ring nearly semi-circular thorny............... ..ccsscocens see sescecoes mulleri 
Saeittalinino crear. Smooth: ci saceeeeeeeseee ese esseassesceeseseeeees .sphragisma 
Sagittal ring triangular, with branched thorns..................s.c.seeeees butschlu 


85. SEMANTIDIUM. 


Sagittal ring elliptical, with 3 pairs of branched spined. ............... -haeckelii 
86. CORTINISCUS. 
Sagittal ring with branched thorns ; basal ring with 4 gates......... tetrapylaris 


87. STEPHANISCUS. 
Basal ring nearly square ; 4 feet branched................... 5+... -medusinus 
88. PODOCORONIS. 


Basal ring kidney-shaped, with 3 feet......... sss.cs.c0 cssecees coseesenes . tripodiscus 
Basal ring violin-shaped, with 10-12 feet..................seee08 seeeee - petalospyris 


89. TRISTEPHANIUM. 
Sagittal ring ovate ; frontal, violin shaped ; basal, kidney-shaped.. hartwigii 
90. MICROCUBUS. 


All 12 gates simple ; all rings tuberculate......... ....cccc. cessesseee ees . pentocircus 
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91. TYMPANICUS. 


asa rnc iwitly G6 Coniealtreetiy..cc acess vossuereacnecetienereesesactinsonel celsciseatces fibula 
92. TYMPANIDIUM. 
Sixteen gates, the basal kidney-shaped........ .s....c coeeeees cecncseess barbadense 


93. TRIPOSPYRIS. 


Basal plate with 3 pores; feet very long. ............ secesece sosscsces soceees triomma 
Basal plate with 4 pores ; feet club-shaped................2.csceee seceee eeeeees clavata 
Basal plate with numerous pores ; feet 3-sided, dentate.............tribrachiata 


94. TRICERASPYRIS. 


Caudal foot the shorter ; feet not forked ................ccceecsseevees soceees didicerus 
Allesetecu same! lengthy feeb tOrked 3. ..s2ccasesteeccssteecs ss ddeseciecse) Seveslonse fureata 


95. TRISTYLOSPYRIS. 


Heeb cylindrical long, strongly Curved cs2siie 2 os ccccesuceiaseeccesesescn triceros 


96. DIPOSPYRIS. 


Shell thorax-shaped, smooth ; horn and feet equal.......... 0.0... ...c00 e200 bipes 
Shell elliptical, spinulate ; horn shorter than feet..........................mystax 
Shell violin-shaped, thorny ; feet S-shaped......... 2 .ecsesees sseeee ees sigmopodium 


97. BRACHIOSPYRIS. 
Basal plate with 4 large and 4 alternate pairs of smaller pores......... .ocellata 


f 98. DEUDROSPYRIS. 


Feet cylindrical, straight, divergent.................:cssececes se+ se e2+2s. «-Stylophora 
Feet cylindrical, more or less curved, convergent............ .ssc0ssssseseee dirrhiga 
Feet prismatic, straight, with lateral branches on edges............. bibrachiata 


99. TETRASPYRIS. 


hellinesdrl yn Cubical SMOOE 52... --. «-<scrcenenswacceeaeas ennai chacsoesconsee cubica 
100. HEXASPYRIS. 


Shell tuberculate ; feet bristle-shaped, short...... 00.00... 0.0.2 seeeee eee es SOtIQEerA 
Shell tuberculate ; feet thick, with lateral branches...... ........ .... . butschlii 
Shellispinulate;steet slender, Von o........0. ssc seecssavecncesebacteccese .articulate 


101. LIRIOSPYRIS. 


Shell nearly spherical, with slight sagittal] stricture.........0 2.2... ...00 clathrata 
Shell ovate, with sharp sagittal stricture ; horns fenestrated at base...turrita 


102. CANTHAROSPYRIS. 


Shell tuberculate ; 2 feet larger and longer than the other............. .atenchus 
Shell smooth ; all 6 feet equal and similar...... 2.0... ccc. cccee ceceee ceeeee one radicata 
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103. CLATHAROSPYRIS. 
Shell nearly cubical; feet spindle-shaped ........... 02.60. sesseeees s-eeee - fuSiformis : 
104. AEGOSPYRIS. 
Shell tuberculate ; the 4-paired feet twice as long as shell ...........longibarba 
105. ELAPHOSPYRIS. 
Caudal and sternal feet straight, the 2 pectoral feet S-shaped........ heptaceros 
106. TAUROSPYRIS. 
Feet branched like a deer’s antler ........ 0.0.4. sescee ee cee ceeen coseseees soeeeeCOPVING 
107. THEROSPYRIS 
Surface covered with tubercles ; feet club-shaped. ...............00.sceeeee eee CADIS 


108. PETALOSPYRIS. 


Basal plate with 2 pores ; 7-9 conical feet oo... Ua Ls foveolata 
Basal plate with 3 pores ; 10-12 flat feet ooo. .platyacantha 
Basal plate with 4 pores ; 16-20 laminated feet. 20 enpetala 
Basal plate with 4 pores ; 20 25 conical feet 000 tessaromma 
‘Basal plate: with 9 pores 5 (20-25) feet ket ae eee argiscus 
Basal plate with 12 pores ; 16-20 feet... eects bellidiastrum 
109. ANTHOSPYRIS 
Basal plate with 4 pores ; 9-12 slightly curved feet... Gyre diaboliscus 
110. CERATOSPYRIS. 

Shell subspherical ; spines not branched. 22. ee eet echinus 
Shell nut-shaped ; spines branched : ooo 0... one. cl eecetects ceteebeencet toe eeeh ee ramosa 
111. GORGOSPYRIS. 

Shell smooth ; 24-30 feet shorter than half the shell... 202... ehrenbergii | 
Shell tuberculate ; 15-25 feet about as long as the shell... lamellosa 
112. CIRCOSPYRIS. 

Shell tuberculate ; horn not toothed at endo cece ceeeee eee gigas 
Shell smooth ; horn with 3 teeth at end... ...... tridentata 
113. DICTYOSPYRIS. 

Basal plate with 2 pores ; shell with ramified tubercles... stalactites 
Basal plate with 3 semi-circular pores ; shell tuberculate_ __.._........tristoma 
Basal plate with 3 heart-shaped, 2-lobed pores; shell spinulate....___.. triloba 
Basal plate with 3 pores ; shell smooth 222... lec eceecteccteeeeee eens eetee gigas 
Basal plate with 4 pores ; shell nearly cubical, smooth... fenestra 
Basal plate with 4 pores ; shell nut-shaped, tuberculate............. tetrastoma 


Basal plate with 4 pores ; shell nut-shaped, spinulate.................. spinulosa 
Basal plate with 6 pores ; shell nut-shaped, tuberculate hexastoma 
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114. ACROSPYRIS. 


Shell 3-sided pyramidal ; cephalis campanulate....000.. oe. pyramidalis 
Shell spinulate ; cephalis nut shaped, very large... 0... macrocephala 
115. PATAGOSPYRIS. 

Shell tuberculate ; 12-15 parallel triangular feet... confluens 
Shell tuberculate ; 15-20 divergent lanceolate feet 0000... lanceolaia 
Shellsmooth::* 6-9) broad: feet). 2 Dulane MENS own eu une nate stiligera 


116. DESMOSPYRIS. 
Shell tuberculate ; 15-20 feet about as long as the thorax.......... anthocyrtoides 
117. SPH/AROSPYRIS. 


In centre of basal plate a rectangular cross with 4 equal pores..... ...... spheera 
118. BOTRYOPERA. 

Bepialis quadrilobate:ss 00.02 0...2... ane cee. ek QUO 
119. BOTRYOPYLE. 

Cephalis trilobate ; thorax ovate. MOA eae cribrosa 

Cephalis quinque lobate ; thorax conical ecco cece eee. cephalodes 


120. BOTRYOCELLA. 
Cephalis trilobate ; occipital lobe helmet-shaped o.oo cee ceeeceeceeeeeee nucula 
121. LITHOBOTRYS. 


Cephalis trilobate ; thorax with few small pores... oo. geminata 
Cephalis trilobate ; thorax with very numerous small pores... lithocorythium 
Cephalis quadrilobate ; thorax with rather large pores... ou... nasuta 
Cephalis quinquelobate ; thorax with few small pores................... ornata 


122. BOTRYOCAMPE. 
Cephalis quinquelobate ; occipital lobe helmet-shaped....w.... oo. galea 
Three genera were omitted in the Key to the Genera, namely :— 
Cortina, Stephanium and Stephaniscus. 


Cortina and Stephanium should be inserted after Zygocircus (p. 805, Jour- 
nal, Nov. 1893.) and the Key should read :— 


17. Family STEPHANIDA. One ring. 
A. Without basal feet. 


Eeamcherinpitiedi ce ine. 02 TR RD wal Dendrocircus 
By PtatCheasnimes ates. 0s | a eet Zygocircus 


PBATEGHEaL vain e rena NS oo oo 23 a EE ONG oa! bal Te Cortin 
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LNG) efi) (Y=) Hoge een Pee rere ENE LL Mi SEE CS IDES LOCO MEO Ton Stephanium 


Stephaniscus should be inserted after Cortiniscus (same page) and the Key 
should read :— 


oun basal Peeb !o)i/Se Me Ry ee A Mais TO UL SMA) ae No Stephaniscus 


123. TRIPOCALPIS. 


Shell about as long as broad; apical horn scarcely one fourth as long 
ASSEN Cp erates ssmesciscese case ineoaonestiiaerlmeel neces coe catia siete sete eee galea 
Shell 1 1-2 times as long as broad ; apical horn half as long as shell. tricostata 


124. TRIPILIDIUM. 


Shell elongate ; about 30 longitudinal rows of small pores.......... elongatum 
125. CINCLOPYRAMIS. 

Shell with 6 ribs, connected by 12-16 complete rings ...... ........... eribellum 
Shell with 12 ribs, connected by 12-15 interrupted rings......... . lithosestrum 
126. HALICALYPTRA. 

Six feeb, di2 aslonp as Ne Sell .o.Gsucd cueens. aches ets ssehhaae don cpeecae virginica 
Six feet, as long as the shell, with dentate edges..............006. cee campanula 
Six feet, 2-3 times as long as the shell. ....... 0.0.2.0... ceeeee weseeeaee s --- AMpUlla 
Nine feet, about as long as the shell................ccssee senecoese seeees eeeceeess novena 


127. CARPOCANISTRUM. 


Shell large, with 40-50 pores on its greatest breadth.......... Aadosice giganteum 
128. PHAENOCALPIS. 

Shellssubspherical, snrooth:; «6 feet aides. ovegacss casein” woreseenbeatnvs ocellata 

Shell campanulate, rough ; 9 feet...... 00.12. ssccoscee costes snsereesees tenceanes carinata 

Shell campanulate, smooth ; 12-15 feet............ cesssceee cee coeeecees «e+ Habellum 


129. CORNUTELLA. 


Shell slender, conical ; pores nearly SQUATE......., 6 ...cesceeeeneee veeeenees stiligera 

Shell wide, conical or funnel-shaped ; pores circular in about 9-12 lon- 
@itudinal LOWS...... .onsccces seerecoar entsenans cesscoose seees evecesseneneens circularis 

Shell wide, campanulate ; pores circular, NOt in TOWS ...........seceeee veers mnitra 


Shell wide, conical ; pores circular in 12-15 longitudinal rows........clathrata 
130. ARCHICORYS. 

Shell nearly spherical ; pores separated by spinulate frames............. globosa 
131. CYRTOCALPIS. 


Shell ovate ; pores perpendicularly perforating the wall ............... compacta 
Shell nearly cylindrical ; pores obliquely perforating the wall...... lithomitra 


132. _HALICAPSA. 


Shell tuberculate ; pores of different sizes................. bu seennen enn prunoides 
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Shell spiny ; pores of nearly equal Size ......... cece cee cc ecee concen eeeees pyriformis 
133. DICTYOPHIMUS. 


Shell flat, pyramidal ; feet 2-3 times as long as the shell ........ ...... craticula 
Shell smooth, pyramidal; feet 1-3 as long as the thorax.................. lucerna 
Shell rough, pear-shaped ; feet with teeth on edges....................... hamosus 
Shell smooth, pyramidal ; feet with tooth at the base................ tridentatus 
Shell thorny ; feet spiny, as long as the thorax............. Leenssicwstineeas pocillum 
134. LITHOMELISSA. 
Cephalis with 1 horn, shell smooth ; length of joints, 4:5............ macroptera 
Cephalis with 1 horn, shell rough ; length of joints, 4:2............ ehrenbergii 
Cephalis with 1 horn, shell smooth ; length of joints, 5:4 ................0. mitra 
Cephalis with 1 horn, shell papillate ; length of joints, 1:5 .......microstoma 
Cephalis with 2 horns, shell rough ; length of joints, 6:5............... haeckelii 
Cephalis with 3 or more horns, shell smooth; length of joints, 
1 BOR DOOEE PROD ONO HECHICOOOSE COREE EEC ABER 4 cio c.o5 Soe cH Doe UF EMSGEORE EEDA Cee corythium 
135. PSILOMELISSA. 
Shell rough, with obliterated collar stricture .........,.c000 ccecss eee seeees hertwigii 
136.. SPONGOMELISSA. 
Shell of dense spongy structure, with a deep collar stricture..._....... spongiosa 


137.. EUCECRYPHALUS. 
Shell campanulate ; peristome with 10-12 spines ................. ...campanella 
138. LYCHNOCANIUM. 


Shell smooth ; feet little divergent, about as long as thorax......... continuum 
Shell pear-shaped, rough ; feet divergent, about as long as tho- 

1 Oba Sbep | SOAS AEG CHUBCUEEN ECAR BPP cla fis ac th ehS I RM a rN oe oe pyriforme 
Shell campanulate ; feet divergent, twice as long as thorax ......... carinatum 
Shell pear-shaped, rough; feet divergent, half as long as tho- 

TU Xereseunciee sepoceinscscthanssselensavesnc so demarniccatrettemcren cece sh acelee cee ventricosum 
Shell pear-shaped, nodose ; feet ae Thies stout, about as 

long as thorax...... .... Peenetseseeeses th DULaS 
Shell inflated, rough ; ed pice. as ee as Miia: ouved oie 

VATS uses egamiorece ere eneal icine) 4 abo«/-cncenape CRRA RE oman acaea iy vicar LE falciferum 
Shell conical, tuberculate ; feet twice as long as thorax, striated, 

CHEV ECM MUA WNERS Eo. ot sc cla ccs 5s, 4s cen eM feeds | Searsmtecaboce yh cee hirundo 
Shell campanulate, rough ; feet twice as long as thorax, angular, 

S-shaped, Of CHFVEd INWATGS.......dtsevieeduiee kes sosscoss cock sigmopodium 
Shell conical, smooth ; feet 4-5 times as long as thorax, s-shaped, or 

curved aeons: Sada eae : Reece tose! ees tliCHODUS 
Shell ovate ; feet 2-3 ates as a as 3 thon eetieal Poot acecelssk votes: tripodium 


Shell ovate ; feet shorter than thorax, nearly parallel....................cypselus 
Shell carapamndes ; feet as long as thorax, nearly parallel ............ crassipes 
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139. SETHOPERA. 
Cephalis pear-shaped ; thorax also, with roundish poreS.................0+. lagena 


140. MICROMELISSA. 


Shell smooth ; wings from upper part of thorax .....-........000 006 sees microptera 
Shell rough ; wings from lower part of thorax...... ........ssc00sese0e0. Ventricosa 


141. PEROMELISSA. - 
Shell rough ; two joints ovate of nearly equal Size.......1. 1.6 seeseseee veeees capito 


142. TETRAHEDRINA. 


Shell three-sided, pyramidal, smooth...............sccsecece « seceeeees vee pyramidalis 
Shell pear-shaped, papillate......... 0.0... .c.ces sccecesee © coeeeses soseeeees quadricornis 


143. SETHOCHYTRIS. 


Shell smooth ; thorax conical ; with 3 fenestrated cones half as long 


BS PHOTARIS oss cceeelserulen setae mepaiiecetieterema sy l-/shiceisseacceabienemncatace barbadensis 
Shell smooth ; thorax pyramidal ; with 3 pyramidal fenestrated feet, 
nearly as long aS thorax ......... ccceceeeeeeee seee cnvenenes sence neenonee pyramis 


Shell rough ; thorax pear shaped ; with three fenestrated cones, about 
da long as GHOTAS {i034 else sceaetieanee cae Sa fa dow ageter ave ialore sche Donen 


144. SETHAMPHORA. 


Shell smooth ; thorax nearly ellipsoidal, with 18 ribs................mongolfieri 


Shell spiny ; thorax inflated, with 20 dentate ribs ..... Nas varatals ances ampulla 
Shell smooth ; thorax inflated, with 22-24 smooth ribs ............... aerostatica 
145. SETHOPYRAMIS. 

Shell with 6 radial main beams (sometimes with 5 or 7).........-...0008 scalaris 


Shell with 9 radial main beams (sometimes with 8 or 10)...........quadratella 
146. PLECTOPYRAMIS. 


Shell with 6 radial main beams (sometimes with 5 or 7)..... ......0.. magnifica 
Shell with 9 radial main beams (sometimes with 8 or 10)............. fenestrata 
147. ACANTHOCORYS. 

‘Thorax with'6 divergent TibS).0)...:0..-aecsseeced cscs toseeases « tesveuess soanes butschlii 


148. ANYTHOCYRTOMA. 
Shell pear-shaped, rough, with obliterated collar stricture...... Be dic serrulata 
149. ANTHOCYRTIS. 


Feet divergent, trangular, about as long as thorax.......................mespilus 
Feet divergent, curved, forked, about as long as Shell ........ ...... 0008 furcata 
Feet divergent, conical, about 1-5th the diam. of shell................ veptricosa 
Feet parallel, conical, about as long as cephalis................ s.s0.... grossularia 
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150. ANTHOCYRTIUM. 


Feet divergent, shell smooth, thorax hemispherical..................00+ centaurea 
Feet divergent, shell rough, thorax truncate, conical... ............ seseecee collare 
Feet divergent, shell spiny, thorax pear-shaped...........csce. see00- veeees anemone 
Feet parallel, shell rough, feet shorter than cephalis.................. reticulatum 
Feet parallel, shell thorny, feet about as long as cephalis......... leptostylum 
Feet parallel, shell thorny, fees nearly as long as thorax.............. hispidum 
Feet convergent, shell rough, feet nearly as long as thorax............. ....ficus 
151. ANTHOCYRTIDIUM. 
Shell campanulate, rough, horn as long as the shell ........ .......008 matricaria 
152. CARPOCANIUM. 
IPErIsLOMe Wil G/feeb iirc citsciescsore sosessaselensseuten dadackaciires vecececca sovweedes setosum 
Peristome with 25-30 feet................cc0e cecceececees succes cose nt sad coronatum 


153. SETHOCONUS. 


Cephalis large, with small pores and with horn of same length......cucullaris 


Cephalis large, with horn twice the length... heat ta -eeeeeee MM pliatus 
Cephalis large, with large pores and with hora of same neaeth ERA MS aN mitra 
Cephalis large, with 5-10 horns.. ccebebe seensodetectaans ed secbie terse? ers ALV ALLS 
Cephalis large, horn with 3 spines Wai fa BSR ate sara debe, bach tree aauieoue nassa 
Cephalis small, with horn of same length................ccce0e 0 cesses coseesens gracilis 
Cephalis very small, with horn half the length............. ............ clathratus 


(To be Continued.) 


EDITORIAL. 


American Microscopical Sociefy.—We have offered to 
enclose in our July issue a program of the Ithaca meeting and 
although at the time of this writing, it has not arrived, we ex- 
pect to receive the copies before binding this number. We 
purpose sending the full program to all our subscribers whether 
members of the society or not. 

Kvery mail is bringing in signed copies of the petition which 
we have prepared asking that we have the privilege of publish- 
ing the papers presented to the society with the consent of the 
society. The past two years we have published the papers or 
abstracts without the consent of the society and in face of its 
rule forbidding members to give out their papers for publica- 
tion. Should it be necessary, we shall hereafter be able to prac- 
tically nullify that absurd rule, but we hope that the unpleas- 
ant duty will not be forced upon us. 
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During the past five months we have been making a few ex- 
posures of the methods employed in the past to run the society 
and some of our correspondents have offerel us more mat-rial 
of the same sort. None of those who have been concerned in 
these doings have come forward to use our columns for the 
purpose of explaining why they sold the presidency for prize 
money, or why they tried to get an undelivered address palmed 
off on the membership, or why they made the past three meet- 
ings such farces. Evidently wisdom is better than valor in this 
case and silence the only policy. 

So discrete has the secretary become, that we think hima 
suitable candidate for election to the presidency at the coming 
meeting and we renew the suggestion made two years ago that 
he be given that honor. Had our suggestion been heeded in 
1898 to transfer him from the Secretaryship which he has never 
had the time to properly attend to, and grant him the honor 
earned by the work he had already done, the disgrace and _ ig- 
nominious failures of the past two years might have been 
averted. To properly perforrn the duties of Secretary when 
they include editing and publishing ‘“‘ Proceedings” and _pre- 
paring and carrying out the general policy of the society re- 
quires an average of four or five hours work daily throughout 
the year. 

Professor Seaman has been engaged during trese yearsas an 
examiner in the Patent @ffice where he is expected to earn his 
nice government salary. He is professor of chemistry in the 
Howard University where he has been called upon to earna 
second salary and spend lots of time. Even if he neglects some 
of his duties, and we do not imagine that to be the case, he is 
yet put under a severe strain. 

But, during the past three years he has had other ambitions. 
He has been curator of the local Microscopical Society to the 
duties of which he ought to have devoted many hours and per- 
haps has. He has been president of the Washington Chemical 
Society and had to prepare and present an address which 
should be a creditable affair. As president it has been his duty 
to preside over its general welfare, devoting time and thought 
to it. Being a religious man he has devoted time to church 
duties. Being a family man he takes care of a family. Being 


1895. | MICROSCOPICAL JOURNAL. 215 


a man of property, he looks after his houses and lands. Being 
a camera club man he spends time making pictures. Wanting 
something from the American Microscopical Society and its 
‘““ Proceedings,” he has held on the office of Secretary till he 
certainly must be sick of it. Who but a man that lets his am- 
bitions run away with his reason would undertake and persist 
in retaining the office alluded to in face of such numerous and 
time-consuming duties? Who but a man half-insane from 
over work would persist in such a course. What society but 
the A. M.S., would permit it ? 

We have spoken plainly. With equal plainness and sincer- 
ity, we humbly and modestly ask for Professor Seaman the 
honor of election to the Presidency for 1995-96. He is quali- 
fied, as we have proven. He has erred and injured the society 
by his overweening ambitions, but we all errand some do worse 
than he hasdone. He has at various times done much work 
for the society. Whohas done more? That the honor will 
gratify him is shown by his ambitious character. There is no 
one whom we prefer to see receive it this year. 

As to dues. We know that many microscopists are feeling 
compelled to economize. The calls for money are legion, some 
of which are imperative. To pay dues is not an absolute ne- 
cessity. And then one has so many dues. A friend recently 
said that he found himself paying dues to over 20 organiza- 
tions. He sat down and wrote resignations from 15 of them. 
And yet he has a very fine income. Think over the list of socie- 
ties to which you belong. Do you pay the dues to all of them? 
Can you afford it? Ought the money to go elsewhere? 

It is our solemn conviction, after hearing both sides of the 
question, that one of the things the A. M. 8., has to do is t» re- 
duce its charges for membership. We have on our subscrip- 
tion lists several hundred names of people who are not mem- 
bers and who evidently will not pay the price. Yet any one 
who has taken a microscopical periodical for 10 years ought to 
be a desirable candidate for membership. 


Professor Leslie A. Lee will conduct the Bowdoin College 
Summer Courses in chemistry, physics and biology at Bruns-. 
wick, Maine, beginning July 9. Those interested will be fort- 
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unate to get this contact with a most agreeable teacher of 
biology. 


MICROSCOPICAL APPARATUS. 

Automatic Microtome.—This new instrument has been 
devised by Professor John A. Ryder, of the Biological Depart- 
ment of the University of Pennsylvania, in order to facilitate 
the preparation of sections for large classes, and also for the 
rapid preparation of series of sections in ribbons in embryolog- 
icai work, in which the element of time becomes a serious con- 
sideration. The device is small and compact, and is also auto- 
matic—that is, the same movement which cuts the section a!so 


One-half size. 


brings the block into position for cutting the next successive 
section, and so on continuously, of any desired uniform thick- 
ness the cutting takes place as fast as it is possible to move a 
vibrating lever up and down through a distance of three inches 
with the right hand. Nearly all other automatic microtomes 
are costly, unwieldly, large and heavy, or else very complicated 
and liable to get out of order. The only exception in part to 
*this rule is the Rocking Microtome, made in Cambridge, En- 
gland; but it cuts in an arc, so that the sections are segments 
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of a hollow cylinder, and not parts of a perfect plane; besides, 
the rocking or vibrating arm admits of only a very limited 
movement, so that the instrument is suitable only for cutting 
sections of objects of very limited dimensions; nor is the posi- 
tion of the block adjustable. Moreover in none of the auto- 
matic microtomes now in use it is pessible to place the knife at 
right angles or any other desired angle to the direction in 
which the block to be cut is moved—a great desideratum in 
botanical or other work in which an inclined knife is necessary, 
In order to supply an instrument serviceable especially to 
teachers, as well as to all classes of students, botanists, pa- 
thologists, histologists and zoologists, the designer has at- 
tempted to bring together all the desirable features of pre- 
viously invented instruments in as simple, convenient and 
compact a form as possible, without sacrificing rapidity and 
efficiency of action. 

The working parts are an oscillating lever, which is pro- 
vided with a clamp at one end into which the paraffine- 
holders are adjusted, and at the other with a simple handle. 
This lever rests upon trunnions on either side, and these in 
turn rest in triangular notches at the top of the two pillars, 
between which the lever oscillates. At the cutting end of 
the lever a spring pulls the lever down and effects the 
sectioning and also the adjustment for the next section. The 
lever is pushed over and adjusted for the successive sections 
by a hollow screw, through which passes the trunnion on 
the side away from the knife. This screw is fixed to a 
toothed wheel, three inches in diameter, which revolves 
close by the side of the oscillating lever. The toothed 
wheel and screw, actuated by a pawl fixed to the side of 
the lever near the handle. The number of teeth which this 
pawl can pass in a single vibration, downward is controlled by 
a fixed stop screwed into the under side of tie oscillating lever 
near the handle; the end of this stop striking on the top of the 
bed-plate thus brings the lever to rest at a constant point in its 
downward excursion. An adjustable sector by the side of the 
toothed wheel throws the pawl out of gear after a given radius 
of the wheel has been turned through an are embracing the de- 
sired number of teeth. This adjustment is also effected before 
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the block containing the object to be cut reaches the edge of the 
knife. The adjustment for the next section is therefore effected 
while the surface of the block is not in contact with the under 
side of the knife, so that no flattening or scraping effect is pro- 
duced on the surface of the block in its upward passage past the 
knife. 

The movement of the vibrating lever being arrested at each 
down stroke at one point, and the pawl which catches into the 
notches in the toothed wheel being released at any desired 
point by the action of the adjustable sector, it is possible to ad- 
just the apparatus with great accuracy for cutting sections of 
any desired thickness. Ifa given radius of the wheel is moved 
through the arc embraced by a single tooth, sections are cut 
having a thickness of only ,,{,, of an inch, or .0025 mm.—a 


thickness which is only practically possible with parafiine em- 
bedding and a very keen razor. If more teeth are taken by the 
pawl, any thickness of section is possible up to about ,}, of an 
inch, or .0625 mm.1 

A freezing attachment which has lately been appended to the 
apparatus shows that frozen sections can be made with as great 
rapidity and success.as those cut from objects embedded in the 
paraffine block, and very nearly, if not quite,as thin. The 
freezing attachment is as simple and efficient as the self ad- 
justing and cutting devices of the instrument. Other auxiliary 
apparatus makes it possible to cut celloidin sections. This is 
effected by means of alcohol conducted by a tube from a reser- 
voir to the knife, over which the fluid will run and drain into 
a tray below in such a way as not to come in contact with any 
other parts of the machine. This tray fits into a recess in the 
side of the bed-plate of the instrument just below the knife, and 
into this tray the celloidin sections may be allowed to drop as 
fast as cut. 

The paraffine-holders are square and seven-eighths of an inch 
in diameter, so that a block of that size may very readily be 
sectioned. For the botanist, one of these holders is provided 


1 The screw which adjusts the block for cutting has exactly fifty threads to 
the inch, and there are two hundred teeth on the periphery of the toothed 
wheel. The value of a single tooth is, therefore, a x pls hs aay inch. 
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with a movable side and screw for clamping objects, so that 
rather tough stems may be firmly held between blocks of cork, 
while the more delicate vegetable tissues, or such as must be 
embedded in fresh carrot, soaked in gum and hardened in alco- 
hol, may also be firmly held for sectioning by the same device, 
provided the pieces of carrot are first trimmed into the right 
shape. The same style of holder is equally applicable for hold. 
ing the corks—if properly trimmed—upon which tissues are 
embedded in celloidin or in gum. This style of holder also 
enables one to embed very long objects entire in paraffine— 
such as earth-worms—and to cut them as a single piece, pro- 
vided the surrounding paraffine is carefully trimmed so as to 
have two opposite sides parallel. An object six inches long and 
three-quarters of an inch in diameter embedded in this way 
may be cut into an absolute continuous series of sections with- 
out losing any essential portions. This is accomplished by 
slipping the block through the quadrangular clamp for the dis- 
tance of half an inch every time a half-inch of the object has 
been cut off in the form of sections. One-half inch is the 
length of block which can be cut atone time without re-adjust- 
ing the feed-screw which moves the block and vibrating lever 
over toward the knife, the whole being kept firmly in place 
against the face of the hollow screw by a strong spring which 
presses against the end of the trunnion on the outside of the 
iron pillar on that side of the instrument where the knife is 
fastened, so that all the sections are of exacty the same thick- 
ness from first to last. Cutting up large objects in the manner 
above described is not possible with any other form of micro- 
tome yet constructed. 

Almost any section knife—wide or narrow-bladed—will fit 
into and be firmly held by the knife-clamp, which is, however, 
intended more especially to hold an ordinary razor. The best 
razors for cutting sections have been found to be those of the 
best make only, such as Wade & Butcher, or Joseph ? odgers 
& Sons, of Sheffield. Only such razors as hold an edge well 
should be used. 

For ribbon cutting by the paraffine method, the block con- 
taining the object, after it is trimmed and soldered to the paraf- 
fine with which the holder is filled, by means of a heated wire, 
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is covered with a thin coat of soft paraffine or “ paraffine 
gum,” and of which “chewing gum ’”* is made. This enables 
one to cut ribbons of any desired length, since the softer paraf- 
fine at the edges of the successive sections stick them together 
by their margins as fast as they are cut. 

The ribbons may be allowed to fall upon a slip of paper, 
which may be drawn out, as fast as the sections are cut, 
from under the bed-plate of the instrument, beneath which 
there is a space left for this purpose between the three toes 
or tripod upon which the whole apparatus rests. The edge of 
the knife also remains in the same plane, no matter at what 
angle the cutting edge is placed with reference to the direction 
in which the block to be cut is moved, just as in the best forms 
of the sledge microtome. 

Complete instrument, including knife and walnut case, $25. 


BACTERIOLOGY. 


Tuberculosis.—A Royal Commission appointed five years 
ago by the British Parliament has concluded extensive re- 
searches and reports: 

‘““We have obtained ample evidence that food derived from 
tuberculous animals can produce tuberculosis in healthy ani- 
mals. The proportion of animals contracting tuberculosis after 
experimental use of such food is different in one and another 
class of animals; both carnivora and herbivora are susceptible 
and the proportion in pigs is high. In the absence of direct ex- 
periments on human subjects we infer that man also can ac- 
quire tuberculosis by feeding upon materials derived from tu- 
berculous food animals. The actual amount of tuberculous 
disease among certain classes of food animals is so large as to 
afford to man frequent oceasions for contracting the disease 
through his food. As to the proportion of tuberculosis acquired 
by man through: ae food or through other means we can form 


* Chewing gum may he peared available for this purpose if it is melted 
at a temperature somewhat above boiling, when the sugar which it contains 
will separate as caramel, leaving the pure paraffine gum, which may be 
drained off and used as directed, if the manipulator should find it difficult 
to get the paraffine gum of commerce. 
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no definite opinion, but we think it probable that an appreci- 
able part of the tuberculosis that affects man is obtained through 
his food. Thecircumstances and conditions with regard to the 
tuberculosis in the food animals which lead to the production of 
tuberculosis in man are, ultimately, the presence of active tu- 
berculous matter in the food taken from the animal and con- 
sumed by the man in a raw or insufficiently cooked state. Tu- 
berculous disease is observed most frequently in swine and in 
cattle. It is found far more frequently in cattle (full grown) 
than in calves and with much greater frequency in cows kept 
in town cow-houses than in cattle bred for the express purpose 
of slaughter. Tuberculous matter is but seldom found in the 
meat substance of the carcase ; it is principally found in the or- 
gans, membranes, and glands. There is reason to believe that 
tuberculous matter, when present in meat sold to the public, is 
more commonly due to the contamination of the surface of the 
meat with material derived from other diseased parts than to 
disease of the meat itself. The same matter is found in the 
milk of cows when the udder has become invaded by tubercu- 
lous disease, and seldom or never when the udder is not dis- 
eased. Tuberculous matter in milk is exceptionally active in 
its operation upon animals fed either with the milk or with 
dairy produce derived from it. No doubt the largest part of 
the tuberculosis which man obtains through his food is by 
means of milk containing tuberculous matter. The recognition 
of tuberculous disease during the life of an animal is not wholly 
unattended with difficulty. Happily, however, it can in most 
cases be detected with certainty in the udders of milch cows. 
Provided every part that is the seat of tuberculous matter be 
avoided and destroyed, and provided care be taken to save from 
contamination by such matter the actual meat substance of a 
tuberculous animal, a great deal of meat from animals affected 
by tuberculosis may be eaten without risk to the consumer. 
Ordinary processes of cooking applied to meat which has got 
contaminated on its surface are probably sufficient to destroy 
the harmful quality. They would not avail to render whole- 
some any piece of meat that contaminated tuberculous matter 
in its deeper parts. In regard to milk, we are aware of the 
preference by English people for drinking cows milk raw—a 


222 THE AMERICAN MONTHLY (July, 


practice attended by danger on account ®f possible contamina- 
tion by pathogenic organisms. The boiling of milk, even for a 
moment, would probably be sufficient to remove the very dan- 
gerous quality of tuberculous milk. We note that your Mag- 
esty’s gracious commands do not extend to inquiry or report on 
adminstrative procedures available for reducing the amount of 
tuberculous material in the food supplied by animals to man, 
and we have regarded such questions as being beyond our prov- 
ince.—Sir George Buchanan, Prof.G. T. Brown, Dr. G. F. Payne, 
Prof. Berdon Sanderson. 


MICROSCOPICAL MANIPULATION. 


To Photograph Vertically.—Mr. Leslie of Barrackpore, 
India, mounts his microscope in a vertical position on a base 
board and adjusts it as for ordinary use. On each side of the 
instrument are uprights, between which slides asmall box about 
six inches square and four or five deep. It works up and down 
in slots cut through the two uprights, to which the box can be 
fixed firmly above the microscope by set screws on either side. 
At the bottom of the box is an apparatus considerably larger 
than the tube, and around this aperture is a sleeve made of 
black cloth, or silk, which hangs down vertically from the box 
and is fastened round the tube. At the top of the small box 
grooves are cut as in a camera, to insert the ground-glass frame 
and the dark slide. 

The mirrow of the instrument is now adjusted so as to illumin- 
ate the object (on the stage). The source of illumination may 
be daylight or lamp light. The ground glass frame is now in- 
serted in the box which is either raised or lowered till the proper 
sized disc of light is obtained in the ground glass. The object 
is now focused by means of the coarse and fine adjustments of . 
the microscope which are under full control of the operator. 

The microscope is now mooved if necessary on the baseboard 
till the disc is ina proper position on the ground glass. In 
front of the mirror of the microscope is a blackened cardboard 
shutter, which is attached to one of the uprights, in order tocut 
off the light from the mirror. When the proper focus has been 
secured, this cardboard shutter is lowered and the light cut off 
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while the dark slide with the sensitive plate is being inserted 
and the slide drawn. The shutter in front of the mirror is now 
raised, and an exposure of 30 to 45seconds is made if with Jamp- 
light, or of 5 to 15 seconds if with daylight. 


Seeing Air-Borne Spores.—At the April meeting of the 
Calcutta Microscopical Society, Mr. W. J. Simmons described 
his method of making an observation of dust with the view of 
detecting in it the air-borne spores which are said to cause 
moulds to grow ina manner which the earlier observers be- 
lieved favored the doctrine of spontaneous generation. The 
method is simplicity itself, and consists in placing a drop of 
pure glycerine on the centre of a slip of glass measuring three’ 
inches by one inch. The drop is smeared over the glass lightly 
so as to cover a surface of about three-quarter inches in diame- 
ter, and is then exposed to the air for two or three days. When 
the dust which settles on the smear is to be examined under 
the microscope, a circular cover glass is placed on it, and the 
deposit is now shown by the microscope to be composed of a 
most heterogeneous collection of objects. Fibres of all sorts, 
the scales from insects, wings, root, pollen, starch, down, frag- 
ments of epidermis, and of the cuticle of plants, hair, entire 
mites, numberless inorganic particles, charred straw, portions 
of insects, hairs from plants, and several spores of fungi are 
thus revealed. 

Ifa drop of glycerine, half an inch in diameter, arrests so 
many spores, how many do we inhale daily, and how many are 
deposited on our food in the course of a day? The study of 
dust is not one suited to a beginner in microscopy, because it 
presupposed familiarity with the thousand and one objects 
which are certain to be present on the glass slip; but it pre- 
sents no insuperable difficulties, and does not demand any spe- 
cial or costly appliances. 


BIOLOGICAL NOTES. 


Sand Fly.—These pests are found on the Florida sea coast. 
While mosquitoes at times may make a person forget all his 
other trouble, the sand fly will make him think he has added a 
new one. The principal feature of interest is their bill, short 
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and blunt; and, unlike the mosquito, they do not stop to hunt 
a soft spot to insert it, but just settle down to business where 
they happen to alight. This appendage is in shape something 
like a duck’s bill, and quite unlike that of its co-worker ; the 
bite is to many people more severe, the effects do not usually 
last as long. The ‘‘saw” is curved at the end and has its teeth 
along the concace edge. The wings have a very pretto mottled 
appearance when folded over the body of the insect in life. 
Their favorite time to put in an appearance is during a calm 
just before rain storms, especially ifthe atmosphere is close and 
“muggy.” At some times of the year they arrive from the sand 
in swarms during the early morning hours and towards sunset 
as the breeze dies out; alight wind is sufficient to keep them 
down. A net made of cheese cloth is often used to cover the 
beds of those who live in localities infested by these insects, but 
this protection is not always effective, as the writer can testify, 
and it becomes necessary to close doors and windows as tight 
as possible and make a “smudge” of insect powder to quiet 
them down. Even the Seminole Indians of the Everglades 
have adopted the white man’s nets and other meansof guarding 
against them—E. S. Coutant. 


MICROSCOPICAL SOCIETIES. 


Lincoln Microscope Club. 

March 6th. 1895. The secretarv was directed to prepare a 
list of the works and periodicals relating to microscopy acces- 
sible to members of the club in the various departments of the 
university. 

Dr. Ward delivered the annual president’s address; subject, 
—The Tapeworm. 

Dr. Bessey spoke further of a device for marking slides ex- 
hibited by him at the last meeting. 

Mr. Dales exhibited a lamp for microscopical work; also 
slides of Actinomyces. 4 

March 28th., 1895. A business meeting only. The secretary 
was directed to subscribe for the following periodicals not 
taken by the university: Zeitschrift fur wissentschaftliche mi- 
kroskopie; Journal of the Queckett Club; International Jour- 
nal of Microscopy and Natural Science; The Microscope. 


EPHRAIM CUTTER, M.D., LL.D., Hon. F.S.Sc. (Lond.). 


Use of Clinical Microscope, 1-10 inch objective, with direct light of candle. 
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Some Details as to Tolles’ 1-75th Objective. 
By EPHRAIM CUTTER, M. D., LL. D.* 


NEW YORE. 

EXPLANATORY.—So far as these items, which are fur- 
nished by request for this JOURNAL, touch others, it is 
pleasant to give them. Egoisms have small place in 
science, to be given only when they cannot be avoided. 
This paper is to be taken as acompliance with requests 
from such a source that notto heed them would show ill 
grace. The one-seventy-fifth microscope objective was 
made for a certain work. It did that work. Indeed it 
did more. It put American artizanship as worthy of a 
place among foreign artizans, the latter being voluntarily 


witnesses. 
DETAILS. 


1. The one-seventy-fifth was ordered for this pur- 
pose: In 1869, Geo. B. Harriman, D. D. S., of Boston, 
discovered a simple novel mode of dissecting teeth, 
which was to turn them on a lathe as iron is turned. 
Thus he succeeded in demonstrating the nerve axis cylin- 
der of dentine. Though toothache means nerves in den- ~ 
tine, Dr. Harriman’s statement was denied. To con- 
firm his discovery Dr. H. ordered Robert B. Tolles, in 
1870, to make this objective—giving him carte blanche 


* Professor of Clinical Morphology and Applied Medicine, College of Phy- 
sicians and Surgeons, Boston, Mass., Princ. School of Micrology, N. Y. 
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as to price and time. Mr. Tolles, loath to undertake the 
order, was overpersuaded, and in three years, June 2d, 
1873, handed it over to Dr. Harriman. Mr. Tolles told the 
writer that he would never make another because of the 
difficulties, and that only persistent pushing and urging 
brought forth the one-seventy-fifth. Dr. Harriman avers 
that the one-seventy-fifth did demonstrate and confirm 
the presence of axis nerve cylinders in dentine and thus 
realized its aim. So far as the writer knows, it sustains 
the claim of Dr. Harriman as the discoverer of nerve fibers 
in dentine in 1869. 

2. Boston, October 2, 1894. To whom it may concern: 
This certifies that 1, George B. Harriman of my own ac- 
cord ordered the late Robert B. Tolles to make mea one- 
seventy-fifth inch objective in the year 1870; that I paid 
$400 therefor, and I have his receipt ; that lordered it be- 
cause I wished to verify my discovery of the axis nerve 
cylinder of the nerves of dentine by using a new mode 
of sections of dentine as iron is turned in a lathe; that 
the one-seventy-fifth inch objective did verify the pres- 
ence of dentinal nerve tissue fiber; and that this objec- 
tive did all I expected it to do and more. 

Signed, GEORGE B. HARRIMAN. 


Dr. A. C. Stokes has characterized this objective in his 
late book thus: “ Nothing more miserable can be con- 
ceived.” This being so, then the realization of one’s ex- 
pectations has been generally misunderstood and the 
English language must be rewritten to suit this new defi- 
nition of our friend, who wrote as he felt, honestly no 
doubt, but who will find it hard to change the diction- 
aries to meet his new definition. 

3. Mr. John Green, of East Boston, Mr. ‘Tolles’ first 
assistant, has allowed the use of the following, Tolles’ 
autographic memorandum of the one-seventy-fifth as 
follows: 
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Tk. Mid. .0235 Mee 
Bk. .0260 .008 (.028) .0235 .0085 
.0215 Ap. 0235 
.028 .0215 -280 ex 1a oe 
Ap. .43 ex .002 
16 [yl i aD) 
Front Tk. Delivered July 2, 1873 
0065 
Hiv: Angular Aperture, 178° 


4. R. B. Tolles’ memorandum, July 2, 1873: ‘“Exam- 
ined Navicula angulatum with sun-light and 2-inch 
ocular,.a perfect picture, clear of all obstructions. Noth- 
ing intercepted the view.” Observers: “Self and John 
Green. Afterwards exhibited same to Dr. Harriman and 
Mr. Wells. Sun clouded over, but a very fine show.” 

5. What. the one-seventy-fifth did for the writer. 
The acquaintance of Dr. Harriman having been made, he 
kindly allowed the free use of himself and his one-sev- 
enty-fifth inch objective, and it was resolved to try to 
photograph the appearances of human blood in tubercu- 
losis for the first time in the world. A large practice 
was relinquished and a residence taken up in Cambridge, 
Mass., on the ground that a college city must contain the 
most appreciative and sympathizing medical talent of 
the highest order, that would rejoice in the solution of 
this knotty problem and thus aid the desired end. It is 
pleasant to say that these expectations were realized in 
such men as Prof. A. P. Clarke, dean of the College of Phy- 
sicians and Surgeons of Boston, and the Vice-President of 
the American Medical Association, 1895, Dr. H. O. 
Marcy, LL. D., President Américan Medical Association, 
1892, Surgeon-General of Massachusetts A. F. Holt, now 
dead, and others, whose services are hereby gratefully 
acknowledged. 

Photographs of consumptive blood were taken in 
1876, with the one-seventy-fifth that verified this mor- 
phology. 

Copies of these photographs were exhibited at the 
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centennial exhibition, 1876, deposited in the Yale Ool- 
lege Library, exhibited in London, Berlin, Paris, Brus- 
sels, Glasgow, Newcastle-on-Tyne, &c., and pronounced to 
be inferior to none ever taken. 

A somewhat technical account of the one-seventy-fifth, 
especially as to photography, was published in the Au- 
gust, 1879, number of the American Journal of Arts 
and Sciences, Journal de Micrographie, Paris, 1879, and 
Scientific American, 1879. 

6. The one-seventy-fifth inch objective verified the 
morphology of Syphilitic Blood. 

7. It verified the morphology of see ipfluenza. 

8. It beautifully photographed alcoholic yeast. (Cere- 
visie saccharomyces). 

9. It elicited the following from Dr. O. W. Holmes, 
when, by his invitation, Dr. Harriman and myself had 
made him a lantern demonstration. Just as we were leav- 
ing he said: “Gentlemen, never has any one come to my 
house who has taught me so much as you have.” 

10. At London, 1889, Sir M. Mackenzie asked me to 
let him see the one-seventy-fifth. It was shown and 
thereby its owner was introduced at a banquet given, as 
he said, “ to persons of the very highest influence in Lon- 
don,’’—in language that can only be uttered to the most 
intimate friends or college classmates. These guests 
were Col. North, the Nitrate King, Sir Spencer Wells, 
Sir Augustus Harris, Sir W. A. Mackinnon, Sir A. Isaacs 
(Lord Mayor, 1889-90), Mr. McKenna (the young mil- 
lionaire), Edmund Yates, Surgeon-Major Johnston (Alder- 
shot) and A. N. Broadley. 

11. It introduced its owner to the War Office at the 
invitation of Sir W. A. MacKinnon, the highest medical 
official of the British army, to show its work to his staff. 
Afterward, it was said: “Never has anyone here shown us 
such good work with the microscope.” 
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12. At the earnest invitation of Sir W. A. MacKinnon, 
it was exhibited in a lecture on clinical morphology at 
Aldershot, the headquarters of the British army, to a 
most respectful audience of from forty to fifty army 
surgeons. This was followed by a vote of thanks and a 
banquet which was tendered to the owner. 

13. It secured permission for the owner to do clinical 

morphological work in any army hospital in Great Bri- 
tain. 
14. A special lantern exhibition was given in London, 
1889, to Sir W. A. MacKinnon, Sir A. Isaacs, Dr. Johns- 
ton and others at the residence of one of the editors of 
the “ World.” The first photograph taken with it elic- 
ited from Sir MacKenzie the words: ‘“ Wonderful, won- 
derful!’”? The Lord Mayor-elect was told that it was a 
great honor to have him present. ‘“ Oh, no,” said he, “if 
is an honor to come ; this one-seventy-fifth is the talk ot 
London.”’ 

15. It caused Dr. MacKenzie to utter these parting 
words: “ Your visit to London has been a great success.” 
Which utterance is now a precious legacy made sacred 
by his death. 

16. As to the photographs taken by Dr. Harriman and 
myself, they were pronounced in Paris not inferior to 
any ever taken. 

17. January 29, 1891, Dr. Kohler, of Vienna, wrote 
for some of them to exhibit to the Royal Imperial Med- 
ical Society, of Vienna, “in order,” as he said, “to be up 
with the times.” 

18. In Brussells, they received high commendation. 

19. At the Berlin International Medical Congress, bet- 
ter ones were sought among the medical exhibits, but 
none better were found. 

20. A gentleman representing a firm composed of the 
best microscope makers in Germany, having seen these 
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photographs, expressed a desire to look through the ob- 
jective. Having done so, with a most impressive ges- 
ture, he said: “I thank you very much for this; it is 
the event of my life. I never expected to live to see 
such an instrument and such workmanship. We do not 
~makethem because people will not pay for them.” Tolles’ 
B stand, American oil light, direct, and a two-inch ocu- 
lar were used on this occasion. 

21. A London maker, of the very highest reputation 
and character, having witnessed a similar exhibition, 
expressed less demonstratively his satisfaction, but said 
that Mr. Tolles was the peer of any maker. He added 
“T made a one-eightieth inch objective, but it was not 
good.” He would not tell who owned it. It has been 
verbally reported that photographs have since been 
taken with it. 

22. This objective shows the value of direct light, es- 
pecially from a clay wick, which gives 25 per cent more 
illumination than cotton gives. Used two hundred 
years ago by microscopists, “direct” light had gone 
into disuse until about forty-five years ago; Oliver Wen- 
dell Holmes taught its use to his pupils. He said that 
W. A. Spencer had also used it in testing objectives in 
course of construction. I have seen Mr. Tolles often 
do the same thing in his workshops. Even he did not 
get the best results with the one-seventy-fifth save by 
sun-light until the writer used the flat edge of an oil 
flame condensed “ direct” by a one-inch ocular fitted 
into the sub-stage. This illumination has been entirely 
satisfactory and reliable. As compared with mirror 
light, it may be said to be thrice as effective. 

23. The opening for light in the one-seventy-fifth is 
one-sixty-fourth inch. The amount of illumination 
shown in the first photograph justifies the above quoted 
remarks of Sir M. MacKenzie and the approval of all 
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others whose attention has been called to it. Certainly, 
direct light is ample for all lower powers. Probably too 
large openings for light are allowed with most objec- 
tives. Certainly, if direct light is used, such is 
the case. Mr. Tolles made for me a clinical micro- 
scope with one-inch ocular and with one-fourth inch 
objective, second-class and with ten-inch tube. The 
working distance was five thirty-seconds of an inch, 
the stage to remain save when objectives are changed. 
I asked him to reduce the stage opening to its smallest 
size. It has worked well for more then twenty years. 
Not long ago, Mr. Albert Storer, a Boston expert, found 
it to be one-twenty-fifth inch in diameter. Mr. Tolles 
also made for me another and much more expensive clin- 
ical microscope, with ‘“ huge’ inside lenses, but he had to 
diaphragm the inside of this objective because the light 
was dazzling. The light of a common stearine candle, 
costing one cent, used direct with a two-inch eyepiece 
for condenser has given a good field and brought out 
details with Tolles’ one-fiftieth inch objective. The 
same with reflected light gives a field containing only 
one-fourth of the direct illumination. 

24. Projection work of this objective has been done 
on a large scale. In 1879, at Boston, in lectures at 
‘ which were present two thousand educated people, a 
screen twenty-five feet square was successfully covered 
with lime-light projections of the one-seventy-fifth pho- 
tographs. In evidence of this, a gentleman from Lon- 
don stated that he had seen the best work of the Poly- 
technic Institute, that he felt qualified to judge, and that 
this work of the one-seventy-fifth was unapproachable. 

25. As, at that time, considerable antagonism was 
shown toward the one-seventy-fifth, a learned and fa- 
mous individual connected with the above-named lec- 
tures visited all Europe and took pains to ascertain the 
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facts, but found nothing to contradict the statement last 
cited. At that time, also, physicians were asserting, 
over their own names in the daily press, that there was 
no one-seventy-fifth in existence, but, confronted with it, 
they then said it was good for nothing. The satisfac- 
tion expressed by thousands who have seen the public 
demonstrations, ought to suffice. 

26. This is a letter dated editorial rooms ‘Our Day,” 
17 Beacon Street, Boston, January 30, 1895: ‘“ Dear Dr. 
Cutter: That powerful microscope of which you asked 
me to give an opinion needs no commendation except its 
own worth. It was greatly admired in the exhibitions 
you gave in Boston to my audiences of from 2000 to | 
3000 people, and containing hundreds of teachers, preach- 
ers and other educated men. The instrument has a his- © 
tory in Boston and New York that establishes its fame. 
Yours truly, JOSEPH COOK.” 

27. In relation “‘ to the use of the one-seventy-fifth in 
microchemical examinations of blood-stains,”’ Dr. Harri- 
man writes, January 25,1895: «°* * * * '* When 
compared with lower power objectives, the one-seventy- 
fifth made by Tolles presents a very striking exhibition 
of blood corpuscles, clear, round and well. defined, and 
there is no mistaking the difference under such high 
magnifying power. The morphological changes are 
more ably demonstrated by itsuse. * * * *” 

28. Recently, it has brought out the so-called ‘“Plasmo- 
dium malarie# ” in red blood corpuscles with surprising 
beauty, clearness and color. I say “so-called,” because 
the patient did not have malaria, and I say this because 
the appearances varied from the typical plasmodium to 
twin symmetrical spores, and because the color of these 
spores was distinctly copper-colored. For years I have 
taught that this was characteristic of the spores of 
Crypta syphilitica. 
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29. This objective can be used dry or wet, with a 
cover one two-hundred-and-fiftieth inch thick, or without 
a cover. 


Partial List of Papers involving the One-seventy-jifth. 
BY G. B. HARRIMAN, D. D.S. 


‘‘ Discovery of Nerve Fibers in the Soft Solids of Dentine.’’ Dental Cos- 
mos, January, 1870. 

‘* The Microscope.’’ Dental Register, March, 1874. 

‘« The Use of the One-Seventy-Fifth Objective in Microchemical Examina- 
tions of Blood-Stains.’’ (Unpublished. ) 


BY E. CUTTER. 


Lecture before the Chicago Medical Society, February 17, 1879, on ‘‘ The 
Morphology of Diseased Blood.’’ Chicago Medical Journal, 1879. 

‘* Yolles’ One-Sevensy-Fifth Objective, its History, Uses and Construction.’’ 
American Journal of Arts and Sciences, New Haven, August, 1879. 

‘* Leavens and Man.’’ Written by invitation of the Philosophical Society 
of Great Britain, 1882. (Bread bacteria are figured among the fifty or more 
illustrations). 

‘© A New Physical Sign of the Pre-Tubercular State.’’ 1877, sixty-eight 
illustrations. 

Illustrated lecture on ‘‘ Alcohol and Blood.’’? Tribune (Cambridge, Jan- 
uary 15, 1879. 


Microscopical Technique Applied to Histology.—xX. 
[FROM THE FRENCH OF RENE BONEYVAL. |] 
(Continued from page 197, July, 1895.) 


Intestinal coats; villiFor the different layers no 
special technique is needed. Sections made of the open- 
ed intestine, after hardening by gum and _ alcohol, 
stained in picro-carmine, supply the preparations. The 
muscular elements of the villi are well seen in all these 
sections, especially when, after fixing by bichromate, 
they are stained in hematoxylin and eosine. Mount in 
balsam. 

Blood vessels.—To study these, inject them by the 
method already described. Decapitate a rat, open the 
thorax and introduce the syringe into the thoracic aorta. 
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When the material returns through the vena cava, close 
the latter and fill the vessels. About fifteen ec. will be 
needed for a small rat. When cold, open the abdomen 
and place it in 2 per cent bichromate. With the scissors 
remove pieces bearing viili and examine flat in glycer- 
ine. Make sections perpendicular to the surface after 
hardening in gum and alcohol. Stain in hematoxylin, 
mount in balsam. 

Lymphatics.—To inject the lymphatics of the rabbit, 
begin by injecting the blood vessels with the red or 
carmine mass. Thrust a short hypodermic needle into 
the mesentery near its attachment to the intestine and 
force in the Prussian blue mass. Spread out the intes- 
tine in a saucer of alcohol; cut sections perpendicular 
to the surface; mount in balsam. 

Physiological injection of the lymphatics.—Starve a rat 
for twenty-four hours, then feed it on fat. Cut out, 
with scissors, some villi, and expose to, osmic acid 
fumes. Mount in glycerine. The fat, which fills the 
lymphatics, is blackened and admirably marks out the 
form and position of the vessels. 

Endothelium of the lymphatics—Proceed as for the 
injection of the lymphatic vessels of the rabbit, using 
the following silver nitrate injecting mass: Gelatine, 
2; one per cent solution silver nitrate, 1. Soak the 
gelatine in distilled water, melt it on a water bath and 
add the silver solution. 

(1) Cut sections perpendicular to the surface of the 
intestine after hardening by gum and alcohol. 

(2) Put a portion in the 3 alcohol for 24 hours, brush 
away the epithelium, remove the muscular layer and ex- 
amine the mucous membrane mounted flat in balsam. 

Nerves of the small intestine—We select a loop of 
the rabbit’s small intestine in which to study the plexus 
of Meissner and that of Auerbach. Ligate the intestine 
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at one end and fill with filtered fresh lemon juice. Li- 
gate at the other end and place the distended intestine 
in a few cc. of lemon juice. In five minutes cut the in- 
testine and wash rapidly in water. Put it in the 1 per 
cent gold chloride for 20 minutes, wash rapidly and re- 
duce the gold in the ¢ formic acid. Make the following 
preparations :— 

(1) Detach with the forceps the longitudinal muscular 
layer, which will remove with it the serous coat and the 
plexus of Auerbach. Mount flat in glycerine. 

(2) Macerate for 24 hours in the 4 alcohol a piece im- 
pregnated by gold; with a scalpel scrape away the villi 
and the glandular layer; in the same way remove the 
muscular coat. There remains a transparent membrane 
speckled with violet. It is the sub-mucous layer with 
the plexus of Meissner. Mount flat in glycerine. 

(3) Make sections perpendicular to the surface of a 
piece impregnated by the gold. Harden in gum and 
alcohol. These preparations should show the relations 
of the nerve fibres to one another. 


THE TEETH. 

Section of a fresh tooth—This is a wearisome opera- 
tion which may be avoided by buying the beautiful pre- 
parations of the dealers. The writer has had no experi- 
ence in preparing fresh teeth. 

Section of a decalcified tooth—Suspend a tooth by a 
thread in Kleinenberg’s liquid (saturated solution of 
picric acid, 100; nitric acid, 2). When the tissue is per- 
fectly flexible so that it may be cut with a scalpel, wash 
in water until all the acid is removed. Harden in gum 
and alcohol, section, stain in picro-carmine. 

SALIVARY GLANDS. 

It is in the guinea-pig or the dog that we may study 
the serous type (parotid) and the mucous type (sub-max- 
illary) of mucous glands. 
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_ Dissociation.—Take a piece of gland one or two mm. 
thick, and put it for 24 hours in a few ce. of the 4 alco- 
hol. It is then only necessary to agitate the piece in a 
drop of the 3 alcohol to obtain magnificent cells perfectly 
isolated. Stain in picro-carmine. Cover after partly 
drying, as already described. 

Sections.—(1) A piece of gland is fixed for 24 hours 
in strong alcohol, hardened in gum and alcohol, sec- 
tioned, stained in picro-carmine, mounted in glycerine. 
This method gives splendid preparations of mucous 
glands. 

(2) A piece of gland is put in osmic acid for 12 hours, 
washed, hardened in gum and alcohol. Examine the 
sections in water, or stain well iu alum carmine, and 
mount in glycerine. 

(3) Place a piece in ammonia bichromate (2 per cent) 
for eight days, wash, harden in gum and alcohol; stain 
sections in hematoxylin and eosine ; mount in balsam. 

(4) Fix in bichromate, inject the blood vessels by the 
Prussian blue mass, stain in hematoxylin, mount in 
balsam. (This is the first time the author has recom- 
mended the use of balsam, always preferring dammar.) 


THE LIVER. 

Take the liver of an animal dead for some hours. Cut 
out a piece and scrape it with a scalpel. Place the re- 
sult on a slide with a drop of picro-carmine; you will 
see a crowd of isolated cells like little polyhedral 
blocks, with blunt borders. These are the elements 
modified by cadaveric changes. To see the cells fixed 
in the living state, macerate in the 3 alcohol a small 
piece taken from a recently killed animal and scrape it 
as described. Another method, more difficult but infin- 
itely better, is to place a small cube of liver (1 mm. 
square) in L per cent osmic acid, and in 24 hours disso- 
ciate on a slide in a drop of water. 
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Sections.—Select the pig’s liver, because the lobules . 
are clearly circumscribed by connective tissue, especially 
at the surface, from which take the pieces to be sec- 
tioned. To prevent pressure of the part to be cut; re- 
move a cube by a very sharp razor with no pressure of 
the fingers and use it for sectioning. 

Fixing.—We do not recommend alcohol, but, if used, 
proceed thus: A cube of one half centimetre is put in 
absolute alcohol for twenty-four hours. Wash in water 
for half an hour, transfer to gum (twenty-four hours), 
to 95° alcohol (twenty-four to forty-eight hours). Sec- 
tion, stain in picro-carmine, mount in glycerine. But 
osmic acid is the fixative par excellence for the liver. 
Take a strip 1 mm. long, put it in 3 or 4 cc. of 1 per 
cent osmic acid for twenty-four hours. Wash in water 
for twelve hours, harden in gum and alcohol. Section, 
free from gum, stain in alum carmine and mount in gly- 
cerine. Picric acid may be used for these sections to 
show the glycogenic material. A piece 1 mm. on a side 
is placed, still warm, in 50 grammes of the aqueous 
solution of picric acid for twenty-four hours. Harden 
in alcohol and put the sections in water till the yellow 
color is gone. Stain. Ammonia bichromate (2 per 
cent) is very useful for fixing small pieces one half to 
one centimetre thick. Use a large amount of the solu- 
tion (150 to 200 cc.), and renew it once or twice. After 
a week’s sojourn in the bichromate, wash in water for 
twenty-four hours, harden in alcoho] and gum. The 
sections, freed from gum, should be stained in he#mat- 
oxylin and eosine and mounted in balsam. 

Capillary InjectionThe vascular network may be 
studied in the liver of the rat. After injection, treat a 
small piece by bichromate for eight days, then by gum 
and alcohol, make sections transversely and perpendicu- 
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larly to the surface of the organ; mount in balsam after 
staining the nuclei by hematoxylin. 

Gall Bladder.—To see the epithelium, open a rabbit’s 
gall bladder and put it in an iodised serum for 24 hours ; 
scrape the internal surface and spread the result in a 
drop of picro-carmine, and run glycerine under the 
cover after staining. 

The muscular fibres should be prepared as described 
for the bladder of the frog. 

The nerve plerus.—Remove the bile and inject fresh 
filtered lemon juice. Put the bladder in a few ce. of 
lemon juice and leave it for five or six minutes. Wash 
again and reduce the gold in the ¢formicacid. Examine 
pieces of the bladder in glycerine after brushing away 
the epithelium. 


PANCREAS. 


Study by the method described for the salivary 
glands. 

To dissociate the cells, macerate fragments in ¢ alco- 
hol. Section after fixation by alcohol, osmic acid or 
ammonia bichromate. 

Complete the study by using Gibbes’ method, which 
gives beautiful differentiation of the cells. Sections 
made after the use of ammonia bichromate are stained 
for ten minutes in the following solution: distilled 
water, 100 grms.; vesuvine, 5. Wash rapidly in water 
and stain by: distilled water, 100 grms.; indigo-car- 
mine, 5grms. When colored a deep blue, wash in water 
and mount in balsam. 


RESPIRATORY APPARATUS. 
Nasal mucous membrane.—Take a portion from the 


upper region (olfactory region) and another from the 


lower part. 
To dissociate the epithelial cells—Put a piece of the 
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mucous membrane measuring about 1 c. in the 3 alcohol. 


In twenty-four hours scrape the surface and spread the 
result in a drop of the 4 alcohol; stain with picro-car- 
mine and cover after partly drying. After examining 
the cells in the staining fluid, let glycerine run under 
the cover so as to penetrate the cells very slowly. 
Sections.—After fixing by osmic acid (1 per cent) 
1 mm. square of the mucous membrane, in 24hours wash 
carefully (12 hours), harden in gum and alcohol, section, 


stain in alum carmine, mount in glycerine. 
THE LARYNX. 


This presents a frame-work, ligaments, muscles and 
a mucous membrane. The study of the frame-work 
needs no other technique than that described for cartil- 
aginous tissue. The same may be said of the muscles 
and the ligaments. The mucous membrane will there- 
fore exclusively occupy us. 

Take the membrane from the pharynx of an animal 
just killed; do not allow it to dry. If the larynx of a 
man can be obtained in half an hour or even one hour 
after death, do not allow the opportunity to escape, as 
the mucous membrane is a most remarkable object for 
study. 

Dissociation of the epithelial cells may be accomplished 
after maceration in the 4 alcohol], following the tech- 
nique described for the olfactory epithelium. 

Sections.—Make them perpendicular to the surface. 
For a fixative use alcohol, osmiec acid or ammonia bi- 
chromate. Harden in gum and alcohol, stain in alum 
carmine if osmic acid is used, picro-carmine after alco- 
hol and hematoxylin after bichromate. 

For the study of the trachea and the bronchia use the 
preceding methods. 


(To be continued). 
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On a New Method of Studying Cell Motion. 


By CHAS. LESTER LEONARD, M. D., 
PHILADELPHIA, PA. 
[From Proceedings of the Academy of Natural Sciences. ] 

Since the enunciation by Virchow, in 1858, of his the- 
ory of cellular pathology, the attention of the svientific 
world has been centered about the study of this unit. 
Nearly all the unsolved problems of medical science in- 
volve, in one way or another, the consideration of some 
one of the functions of the cell. 

lt is my purpose in this paper to call attention to a new 
method of studying one of these functions. I have chosen 
as illustrations, some of the well-known facts of physiol- 
ogy already seen and described by competent observers, 
and have confined the greater part of my study to cell 
motion as exemplified in the movements of the red and 
white blood corpuscles. 

The possibility of these studies was suggested by the 
successful result of an experiment in instantaneous pho- 
tomicrography. 

The method to be illustrated consists in the making 
of a consecutive series of instantaneous photomicrographs 
of the same microscopic field taken at definite intervals. 
and the comparative study of the series. The results 
obtained by this method are the elimination to a greater 
extent of the personal equation of the observer, the pro- 
curing of incontestable proof of phenomena observed, — 
the extension of the observations over any length of 
time, and the possibility of studying the changes occur- 
ring over the entire field at any one moment. The 
method also enables the student to study the condition 
of a fresh, living, unstained specimen for any length of 
time, in fields taken at definite intervals. 

The original magnifications were one and two-thous- 
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and diameters measured by the projection of a stage 
micrometer upon the screen; the lantern multiplies these 
diameters by forty, giving on the screen 40,000 and 80,- 
000 diameters. The time of exposure was instantaneous, 
at least relatively with regard to the motion of the bodies, 
varying in different pictures from two, to one-fourth of 
a second. 

The results obtained as regards the photomicrography 
of unstained specimens is illustrated by six photomicro- 
graphs of human blood in the different forms which it 
assumes upon the warm stages. 

The method of study is illustrated by the following 
series :— 

Series A.—The ameeboid motion of the white blood cor- 
puscle. The change of shape and motion with relation 
to the surrounding stationary and identical fields is well 
marked. 

Series B.—This series shows the power of the white 
blood corpuscle in forcing its way through a mass of red 
crenated and adherent blood corpuscles. 

Series C.—Is of marked interest ; a white corpuscle has 
seized upon a red corpuscle and a series of photomicro- 
graphs shows that it has dragged it through a consid- 
erable distance in a field which is proved to be station- 
-ary and identical in all the photomicrographs. 

Series D.—This series shows motion in a red blood cor- 
puscle, situated in a field in which the series proves no 
other motion took place during one-half hour. This 
motion must, therefore, have been produced by some in- 
herent power in the red blood corpuscle, and as the pho- 
tomicrographs show that no twist has occurred, the 
motion cannot be due to a previous torsion, and may 
therefore be considered a truly amceboid motion of the 
red blood corpuscle. 

Series Hand F.—Show the diapedesis of the red blood 
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corpuscle from a capillary in which the blood is in motion 
and from one in which there is the stasis of the blood. 
This phenomenon, therefore, occurs under two opposite 
conditions as regards intra-vascular blood pressure, indi- 
cating, perhaps, that diapedesis is not a filtration due to 
pressure, but is due to the amceboid motion and power of 
the red blood corpuscle. 

Series G.—This series shows an empty capillary 
Along the inner surface of its wall may be seen white 
corpuscles, in which the series indicates movement. 
The diapedesis of two red blood corpuscles from this 
empty capillary tends to strengthen the belief in the 
amoeboid motion of the red blood corpuscle. 

Further photomicrographs illustrate the position of the 
corpuscles within the capillaries, and show the presence 
of nucleiin the red corpuscles of the frog while in the 
living tissues. Different forms of the malarial plasmodia, 
and the application of the method to pathological studies — 
are illustrated by other photomicrographs. 

The pictures are not shown as the perfect result of 
this method, or as the outcome of research by it. They 
are simply to illustrate the author’s method of studying 
cell motion. Inferences based on the pictures are 
foreign to the purpose of the communication, which is 
intended merely to demonstrate a method of study 
worthy of scientific consideration. Its usefulness in 
producing accurate illustrations, both for publication and 
for lautern slides, cannot be over-estimated, as it sup- 
plies pictures whose counterpart can be found under 
the microscope. 


Catalogues of W. & H. Seibert are supplied by Fr. J. Em- 
merich, Sr., No. 74 Murray St., New York, N. Y. O. ELS. 
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EDITORIAL. 


Proceedings of the A. M.S., 1894-5, Part II.—This num- 
ber is labeled: “ Entered at the postoffice, Washington, D. C., 
as second-class matter,” but inside is the remark: ‘“ Blanks for 
the recommendation of new members and for the titles of papers 
are enclosed herewith.” To enclose ioose slips in such a man- 
ner is a clear infraction of the United States Postal Regulation. 
Is the society so hard up for money that its Secretary must try 
to ‘‘do” the government out of fourth-rate postage on its circu- 
lars and blanks? It is probable, however, that the vigilant pos- 
tal authorities will detect the trick and require the Secretary to 
unwrap all his numbers and take out these slips before he can 
get his parnphlets mailed. 

The place of printing has been changed from Washington to 
Ithaca, N. Y., and the printing, though ’passuble, is not quite 
equal to that formerly done in Washington. 

Arrangements have been made with the railroads by which 
those attending the Ithaca meeting, August 21, 22, 23, may get 
reduced rates on the certificate plan. Applications for other - 
information should go to Prof. W. H. Seaman, 1424 11th Street, 
Washington, D. C. 


Legal Microscopy.—It is of interest to know that in the 
late third trial of Sage versus Laidlaw, where $40,000 were given 
the plaintiff, that the microscope turned the scale. It is said 
that Messrs. Sage and Laidlaw are the only living witnesses 
present at the explosion of the bomb. The others are dead. 
Mr. Sage wore cotton-pants and Laidlaw woolen. The ques- 
tion was raised that, if the plaintiffs test:mony was correct, 
wool would be found imbedded in the cotton garment of the 
defendant. The microscope showed not only wool fiber but 
‘also blood imbedded in the cotton fiber of the defendant’s 
pants where it covered the left groin, thus confirming the testi- 
mony of Laidlaw and hence the verdict. Had the microscope 
been employed in the first trial the other two trials would have 
been needless. There are good reasons why lawyers should be 
microscopists, This case is one. Why should there not be in 
Law School chairs of Legal Morphology ? 
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A New Periodical.—We have received the initial number 
(Vol. I., Part 1) for April, 1895, of the “ Zeitschrift fur Ang>- 
wandte Mikroskopie,” edited by G. Marpmann and_ published 
by Robert Thost,Germany. Mr. Thost has asked us to assume 
the American agency. 

This issue is of octavo size, 36 pages, and presents a credit- 
able appearance. Some of the articles are: 

Scenedesmus Opoliensis P. Richt. nov. sp. Von Paul 
Richter. ; 

Unsere modernen Hinschlussmittel, Von. G. Marpmann. 

Verfahren zur Fixirung von Sporen, Pollen, etc., fur 
Glycerin und Wasserigen Einschluss. Von Hugo 
Reichelt. 

Nachweis von gefarbter Wurst auf mikroskopischen 
Wege. 

The price is a little high, 10 marks ($2.50), but we shall be 
able to club it at a less rate probably. We shall also be able to 
supply sample copies. 

Personal Explanation.—The editor of this journal has 
felt called upon to expose the utter collapse of the meeting of 
the American Microscopical Society in Brooklyn last August, 
and to point out some of the causes. It has been done with- 
out malice to those whose folly brought it about We have 
also drawn from our subscribers very generally the opinion 
that the papers read at that society ought to be available for 
immediate publication in this periodical. The suggestion 
made by us (to be found on another page) has also commended 
itself to the good sense of most of our readers. 

With such vantage ground it may be supposed that we shall 
go to Ithaca to try to gather the fruit. We shall do nothing of 
the sort. We have no axes to grind. Weask no favors. We 
do not even care, so far as we personally are concerned, what 
the society may do. That we feel interested in its prosperity 
is as true as that we ask no reward for our efforts. If our sug- 
gestions are adopted, the credit belongs to those who adopt 
them (not to us) ; if they fail, why should we feel disappointed, 
since it will not be our fault? We believe that the member- 
ship has been aroused to action. We shall leave it absolutely 
free to do what itdeems wise. But we make this explanation in 
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order that no one. may suppose that we shall be on hand to try 
to have our suggestions carried out. At this writing, we do 
not even expect to go to Ithaca. Duty now seems to call us 
in avery different direction. ‘Therefore let no one who wants 
to see our suggestions protected fail to exert himself accord- 
ingly. Additionally, as we stand ready to enter into arrange- 
ments to help carry on the Society’s work, it would not seem 
quite modest for us to go and urge them. We should be ac- 
cused at once by the one or ones whose pet schemes were being 
defeated, of log-rolling for our JourNAL. We prefer to leave 
the coast clear. 

We therefore say to our subscribers, both those who belong to 
the society and those who do not,—Whatever is done to help 
the cause, and, incidentally,the JournaL, will redound to your 
pleasure, and to ours because it redounds to yours. To you 
will be due the credit for anytbing you can do for the cause. 
In any event, we will do the best we can in the circumstances 
created for us. Very few of us can create our own circumstances 
by the intensest effort. All can make the best of what 
comes to them. 


MICROSCOPICAL APPARATUS. 

Home-made Graduated Percolating Bottle.—At the last 
meeting of the Oregon Pharmaceutical Association J. Preuss 
told how pharmacists can construct engraved measuring bottles 
themselves. Select an even bottomed, ground stoppered avid 
bottle; smear the sides evenly an inch in width with a mixture 
of white wax and a small quantity of turpentine previously 
melted together; balance the bottle on the scales. Now take dis- 
tilled water at 60°F. and begin graduating by using 100 cc. from 
a 100 cc. flask as the unit, at the same time checking the liquid 
maesure by the 100 g. weight on the scale. By observing this, 
no discrepancy can creep in. After the liquid has come to rest, 
mark with a scissors point the line of the lower meniscus at both 
edges of the wax. Continue adding 100 cc. quantites, checking 
with the weights and marking, until the desired height is 
reached. Empty the bottle, draw the lines across the wax from 
the points and mark the figures into the wax by using the scis- 


246 THE AMERICAN MONTHLY |Aug, 


sors point again. Awkward as it appears, I succeeded best with 
the scissors. Brush the wax off clean and by means of a camel’s 
hair pencil brush the etching fluid into the sunken numbers. 
After ten minutes the numbers will be marked into the glass ; 
but better let stand over night, as a faint line will then be 
marked quite distinct. Scrape and wash off the wax and you 
will have a $1 percolating jar.— Western Druggist. 


A Large Microscope, constructed especially for Bac- 
teriological Studies.—This instrument was invented by Dr. 
Roux and is manufactured by M. Stiassnie, successor to Ver- 
ick, 43 Rue des Ecoles, Paris, France. It is constructed as sol- 
idly as possible, and furnished with all the useful accessories. 
The arrangement of the foot gives lightness and elegance to the 
instrument and at the same time assures great steadiness in all 
positions. The tube can be inclined, by means of a catch, to 
the horizontal position. It is provided with a fine adjustment, 
on a prism and a micrometer screw, and with a disc graduated 
into fifty parts, by means of which sections one one-hundredth 
of a millimeter in thickness can be measured, and this turns 
before a movable index. 

The stage is circular, about six inches in diameter, and is of 
unpolished ebony. It can be exactly centred by means of two 
milled screws, placed on either side at the back of the stage. 
The movement of these screws is sufficient to admit of bring- 
ing the object into the field of the microscope when the highest 
powers are used, and thus forms a kind of movable stage. 
This stage is of sufficient size to admit of examining conveni- 
ently isolated colonies in the Petri dishes and upon large-sized 
slides. : 

The sub stage and the mirror are moved vertically and sim- 
ultaneously by a track and pinion. The sub-stage is mounted 
upon an eccentric and is thrown out toward the right from the 
axis. It is made for using either the Abbe illuminator or the 
ordinary diaphragm. Furnished with a spring which is at- 
tached to a steel rod fastened to the under side of the stage at 
the left, it can be turned back on its axis and retain its exact 
centre during the movement. 

The iris diaphragm, of 32 millimetres, is mounted upon an 
eccentric fastened to the sub-stage, and also is centered by a, 
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spring which attaches it to a little rod of steel fastened to the 
left of the sub-stage. Itis turned at will to the right. The 
mirror has, besides, an independent vertical and lateral move- 
ment, a forward and backward movement for oblique illumina- 
tion.—Translated from Le Micrographe Preparateur. 


MICROSCOPICAL MANIPULATION. 


Cell Culture of Fungi.—In Bessey’s Botany the following 
directions are giving for cultivating fungi, the blue mold of 
bread for instance, in cells: Glass, tin or india-rubber rings four 
to five millimeters high are fastened to ordinary glass slides: a 
very little water is placed in the bottom of cell so formed, to 
keep the air init always moist; a small drop of the nutrient 
liquid, free from spores of any kind, is placed in the middle of 
a cover glass of the proper dimension, and in this a single spore 
of some particular mould is placed; the cover glass is now in- 
verted over the cell. The preparation must be placed in a warm 
and saturated atmosphere. An ordinary bell-jar set overa 
plate of water, or, better still, oY wet sand, will furnish a very 
good moist Shares 


Beauties in Sponges.—Among the most beautiful micros- 
copic slides we have seen, says the National Druggist, is a slide 
of foraminifera which, under an amplifying power of 50 to 100 
diameters, presents a truly enchanting spectacle. After exam- 
ining them for a few moments the first and most natural ques- 
tion is, ‘‘Where in the world did you find them?” The 
questioner expects to be told that they are scarce and difficult 
to obtain, and is immensely astonished when informed that 
they come from among the sand and dust of a sponge-basket. 
And yet such is the fact, and they may be found in almost 
every new sponge. Beat out the first new sponge that you come 
across, and then put the sand under the microscope, and you 
will be amply repaid for your trouble. 


BACTERIOLOGY. 


Utility of Microbes.—Many persons have an idea that bac- 
teria, or “germs” as they often are called, have no good in them, 
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but are all enemies of mankind. The idea, of course, arises from 
the fact that so many diseases are traced to the dread bacillus. 
Science, however, is showing that only some are mulignant, 
while others are harmless to mankind, and some are beneficent. 
Indeed, it is not improbable that all of them, when we under- 
stand their true functions, may prove to be beneficent in their 
right place. We are even beginning to utilize them, as we util- 
ize animals, plants and chemical bodies. The latest idea is to 
“Set a thief to catch a thief ”—that is to say, set bacteria to kill 
bacteria. Scott Moncrieff has patented a method of purifying 
sewage by bacteria in the shape of a “cultivation filter bed.” 
It is based on the principle that bacteria exist in 
sewage, which are capable of, as it were, digesting and disinte- 
grating it. They are natural scavengers, like the vultures and 
and carnivorous birds of the tropics, and we have only to press 
them into our service intelligently and they will work for us. 
Under favorable conditions they can, moreover, be multiplied 
to an indefinite extent. Mr. Moncrieff proposes to purify 
sewage by putrefaction, and when he starts a new filter bed he 
inoculates it with the contents of an old one.—W. Druggist. 


Bacteriological Work in Chicago.--There is a notice in one 
of the recent numbers of the Journal of the new bacteriological 
laboratory established in Philadelphia, under the supervision 
of Dr. Bolton, of Johns Hopkins University. Your readers may 
not generally be aware of the efficient work in this line which 
has been carried on by. Dr, Adolph Gerhmann, in the labora- 
tory of the Health Department of Chicago, during the past 
year. For information upon this subject the reader may refer 
to the official reports. Dr. Gehrmann is an excellent bacterio]- 
ogist, and for a long time he has been furnishing small boxes 
containing the requisite appliances for the collection and safe 
preservation of diphtheria cultures. These little boxes are fur- 
nished to medical practitioners of the city on application, and 
the diagnosis is promptly made at the laboratory and reported 
by telephone or otherwise. The physicians have very largely 
availed themselves of the arrangements for prompt diagnosis of 
this disease, with gratifying results. There is a menagerie of 
of white mice, rabbits, Guinea pigs, etc. attached to the labora- 
tory, for experimental inoculation, and an extended series of ex- 
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periments in the preparation of the anti toxines of diphtheria 
have been carried on. 

But Chicago is a very badly governed city. It has the repu- 

tation of doing things on a large scale, which is borne out quite 
well in the extent of the rascality and corruption which per- 
meates the city government. An overwhelming republican vic- 
tory at the last city electi»n ousted the spoilsmen of the oppos- 
ite party, and substituted a mayor who is above all things, a 
politician. His latest official act is one which should be 
recorded in all scientific journals in the country. That the 
scientific world may know how highly scientific knowledge is 
recognised in this great metropolis. Dr. C. T. Reynolds, who has 
been an efficient Commiss‘oner of Health, has been replaced by 
a certain Mr. Kerr whose qualifications for the position are that 
he has been an alderman and it was necessary to provide him 
with a position. In my opinion, Chicago should be made to 
feel the disgrace of this appointment. It should be resented by 
every medical man, by ever person who believes that sanitary 
science deserves recognition by municipalities, and that an al- 
derman is not the proper person to represent a city health de- 
partment officially, or to be entrusted with the responsibilities 
of the position. 

It is not to be supposed that the people of this city are obliv- 
ious to the disregard of their interests manifested by this ap- 
pointment, or thatthe ludicrous side of it is not clearly seen. 
But there is also a serious side, which is of far greater import- 
ance. There seems to be nothing to be gained by protests, the 
Mayor having the power to do as he pleases, and the citizens must 
submit. The excuse is offered thata “business man” is wanted 
to direct the department. If, unlike the manner of Chicago 
politicians, the new Commissioner will only keep his hands off 
the scientific work of the laboratory, we may be thankful for 
that, The fear is, that the strictly business administration sv 
greatly desired by the Mayor, may interfere with the scientific 
work so ably planned and conducted by Dr. Gehrmann.—R. 
HiTcHcocK. 
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MICROSCOPICAL SOCIETIES. 


San Francisco Microscopical Society. 


April 17, 1895.—Dr. Carlson read a paper on anti-toxine. 
The discussion which followed the reading of this paper 
showed the popular interest, not only of medical, but other 
men. President Spencer said the newspaper notoriety given a 
certain fatal case treated with anti-toxine in the Hast was un- 
fortunate, since the general public was easily influenced and 
formed hasty conclusions, without taking into account other 
attending circumstances. It is in line with the periodical 
newspaper scares about the danger from vaccination against 
smallpox, where some unfortunate, with the germs of half a 
dozen deadly maladies in his veins, dies from one of them 
and not from the vaccine virus. 

At the close of the discussion, a demonstration of section- 
cutting was held, and microtome sections to the thinness of 
one ten-thousandth of an inch were cut by the paraffine meth- 
od and by the ether-freezing method. Members were very 
much interested in this demonstration by President Spencer, 
evidenced by their inquiries into the minutest details of the 
operation, and on adjournment expressed themselves highly 
pleased. 


May 1, 1895.—John C. Spencer, M. D., President, in the 
chair. The routine business included the report of the receipt 
of valuable periodicals and papers, including the Journal of the 
Royal Microscopical Society, the Quarterly Journal of Micros- 
copical Science, American Monthly Microscopical Journal, Na- 
ture, etc. 

The society’s cabinet was enriched by the receipt of ninety- 
nine vials of soundings made by the steamer Albatross between 
San Francisco and the Hawaiian Islands. These soundings 
are very rich in microscopic forms, such as diatoms, polycistina 
and foraminifera. The soundings are preserved in alcohol, the 
exact location with date and other memoranda accompanying 
them, and referred to by corresponding number, making this 
material of the highest scientific value. The soundings were 
made from July 1, 1891, to June 30, 1892, and the scientists 
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who are connected with the United States Commission of Fish 
and Fisheries are preparing an elaborate memoir, which will 
describe and figure the various forms there found. The Micros- 
copical Society was placed in communication with Lieutenant- 
Commander Tanner by Colonel Kinne, one of its members, and 
the result of the correspondence was presented last evening. In 
view of the value of this donation to the society, a special vote 
of thanks was taken. 

Dr. Eisen exhibited slides showing the blood of Diemyctylus 
toroms and other reptiles. ‘The staining of these preparations 
leaves nothing to be desired. 

The society decided to inaugurate a series of outings for in- 
vestigation and study of the microscopical flora and fauna in 
the vicinity of San Francisco. A similar series two years ago 
was productive of good results and stimulated original re- 
search. 


Lincoln Microscope Club. 


April 24, 1895.—Mr. Hartley explained several points in an 
old microscope (made before 1800) recently deposited in the 
museum of the university. 

Dr. Ward exhibited slides of intestinal trichina, and spoke 
briefly on methods of distinguishing trichina and similar para- 
sites. 

Dr. Bessey called attention to certain functions assumed by 
the fruits of the elm, ash, maple and other trees, and exhibited 
slides by way of illustration. 

Mr. Elmore showed specimens of a nematode worm (Oxy- 
urus) found in the intestine of a rabbit. 

Mr. Pound called attention to the recently published Abstract 
of Minutes of the New Jersey State Microscopical Society. He 
also showed a curious fungus, Helicosponicum vegetum, Nees, 
recently found in the state——Roscoge Pounp, Secy. 


New Jersey State Microscopical Society. 


Monday, April 29.—The members of the section on Botany 
spoke to an attentive audience at this meeting. The first sub- 
ject was the “‘ Development of the Spring Lily,” by Mr. Fredk. 
H. Blodgett. 

After mentioning the freshness of the. field of subterranean 
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botany, he described the growth of the bulb of the spring lily 
(Krythwinum), illustrating the different stages by blackboard 
sketches. ‘The means by which the small bulb found at shal- 
low depths becomes the deep-seated two-leaved bulb bearing 
the flower were shown and illustrations of the structure of the 
blossom as found within the bulbs during the winter. 

Dr. B. D. Halsted then spoke on ‘‘ The Modern View of 
Lichens.” By means of a series of charts he showed the struc- 
ture of fresh water algz, the development of the fungi on differ- 
ent hosts, an‘ finally the form of vegetation which is produced 
when a fungus grows on an alga. The charts showed very 
clearly the delicate structure and coloring of the alge and the 
tangle of fungous filaments as the alga becomes infested by 
the fungus and develops the different forms of lichens. 

Mr. J. A. Kelsey described and showed specimens of some of 
the “ Conspicuous Spring Fungi,” speaking of the rusts of the 
Spring Beauty, the Shepherd’s Purse, the Cedar and Pepper- 
root, and a smut on the Spring Lily. Slides under four 
microscopes illustrated the structure of the fungi which were 
spoken of. 

The “ Kola Nut ” was the subject of Mr. F. B. Kilmer’s talk. 
Specimens of the nut were distributed and drawings shown 
illustrating the structure of the starch and other portions of the 
nuts Lantern slides showed the natives of the West Indies 
preparing the nuts for market; also the trees and fruit as seen 
in their home. The economic and chemical properties of the 
Kola were dwelt upon and showed the presence of a well- 
equipped chemical laboratory within the nut. 

The next meeting will be in charge of the sections on Geology 
and Mineralogy. 


Monday, May 27.—At the 26th annual meeting, the following 
officers were elected for 1895-6: 
President, Byron D. Halsted, Se. D. 
Vice-President, Julius Nelson, Ph. D. 
Recording Secretary, Frederick H. Blodyett. 
Corresponding Secretary, John Helm, M. D. 
Treasurer, A. C. Hutton, M. D. 
Curator, A. H. Chester, Ph. D. 
Librarian, Frederick H. Blodgett, 
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Trustee (two years), Fred. B. Kilmer. 

The secretary’s report showed an increase in general interest 
on the part of the members and an increase also in the attend- 
ance of visitors at the regular meetings. 

The quarter-centennial was celebrated by a well-attended 
public meeting. The program of this meeting included the 
projection of micro-slides of rock sections. marine alge, living 
animalcule and wood-sections, and table exhibits from the 
three natural kingdoms under thirty-five instruments. 

About a year ago the society was sectionalized and the fol- 
lowing sections created :— 


1. Agriculture 5. Chemistry 9. Mineralogy 
2. Bacteriology 6. Entomology 10. Pathology 
3. Biology (Zoology) 7. Geology 11. Physics 

4. Botany 8. Histology 12. Technique 


13. Literature 


Of these, the sections on Bacteriology, Botany and Mineral- 
ogy have had charge of one meeting each, and reports of less 
length have been made by the sections on Technique and Lit- 
erature. 

The membership includes 40 active, 19 corresponding and 
one honorary member. 

After the business session was over, A. H. Chester, Ph. D., 
read a paper on “Crystals,” describing the means used in the 
preparation of crystals for micro-mounts ; slow crystalization 
from fusion, or solution, sublimation, precipitation and electro- 
lysis. The paper described the systems of crystals to some ex- 
tent, mentioning more especially those of gold, silver and 
copper. With the aid of ten microscopes, the minute beauties 
of the crystals were shown with appreciation to a goodly num- 
ber of members and friends. 


Calcutta, India. 


Monday, February 11, 1895.—Present, thirteen members and 
seventeen visitors. Shepherd John Leslie had come from Bar- 
rackpore bringing much apparatus in order to give a demon- 
stration of his method of taking photo-micrographs with the 
microscope in a vertical position. He described the disappoint- 


254 THE AMERICAN MONTHLY [Aug, 


ments and tortures he had undergone in trying to use the instru- 
ments horizontally. He worked the instrument with Ilford’s 
plates and in the meeting took photo-micrographs of the para- 
site of an ox (Hcematopinus eurysternus), of the intestine of a 
mouse and of a slide of poleystina mounted for transmitted 
light. He also developed them in an improvised dark room 
with red light in the presence of the visitors. He then printed 
positives on glass on Thomas’ lantern plates by exposure of 
three to six seconds at 18 inches from the kerosine lamp, and 
developed them with the same developer he had used for the 
nezative, but considerably diluted. For these positives he had 
brought with him negatives of objects previously prepared. He 
showed slides printed from them, both by passing them around 
and by projecting them with the society’s lantern, with a disc 
of three feet. 


Monday, April 8, 1895.—Mr. Aitkin read an interesting resume 
of periodicals recently received by the librarian. The chair- 
man then called on the lecturer for the evening to read his 
Note on Micro-fungi and their Air-borne Spores. Mr. Simmons 
commenced with a brief description of the yeast plant (Torula 
cerevisie), and explained, with the help of a sheet of diagrams, 
the metho] in wich it is reproduced by budding. The action 
of the organism in producing fermentation was also dealt with, 
and the analogy between fermentation in organic fluids and 
zymotic diseases referred to. He next proceeded to describe 
three of the commoner forms of mould, viz.: Penicillium glau- 
cum, Aspergillus glaucus, and, Mucor mucedo, which form a 
greenish crust on old bread, cheese. jams, decaying fruit, ete. 
In an improvised moist chamber, specimens of mould were 
seen in active growth, and the method of making and studying 
“drop cultivations ” was demonstrated. 

At the close of the lecture, specimens of the yeast plant ob- 
tained from toddy and of the different moulds referred to, as 
well as of the spores of fungi and those found in dust, were ex- 
hibited under the microscope. The session has now closed. 
The midsummer session will begin with a meeting to be con- 
vened for July 8, and to be followed by others on August 12 
and September 9 next. 
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LETTERS TO THE EDITOR. 


Professor O. P. Phillips, of the University of Southern Cali- 
fornia, writes in reply to our request that he express his opin- 
ion favorably to papers read at the American Microscopical So- 
ciety being published in this periodical : 

“Tecan get at least ten of my microscopical friends to join 
the association if this last suggestion is carried out. This is by 
actual canvas,” 

The suggestion to which he refers is as follows : 

If instead of the Society collecting $3 admission fee and $2. an- 
nual dues from about 300 members, it were to collect no admittance fee 
and $1 per annum from each member, it could have many more members. 
Tf instead of spending $500 to $600 in printing ‘‘Proceedings’’ it should ap- 
propriate $100 for engravings to be used in the Journal, its finances would 
be in much better condition than now, and just as much of its publishing 
could be done. If it would appropriate $360 for the publication of its papers 
in the Journal, this periodical could have three times the illustrations it 
now has and one and one-half times the present number of pages with- 
out any further increase in the subscription price. 


Dr. S. M. Mosgrove, who was treasurer of the Society for 
many years, writes : 

“Having had some experience in the past in publishing 
Proceedings of the A. M.S., or rather in endeavoring to collect 
money to pay for the same, I think your scheme of publishing 
in the JournaL would be beneficial to both the Journan and to 
the Society.” 


NEW PUBLICATIONS. 


The Monthly [lustrator, published by Harry C. Jones, 
92-94 Fifth Avenue, New York. $3 per year; single copies, 
30 cents. 

This is one of the finest of art educators. Each number con- 
tains between two and three hundred illustrations, including 
reproductions of sketches and paintings by celebrated artists, 
both in Europe and America. It contains valuable criticisms 
and descriptions, and illustrations of places of historic interest. 
The current issue gives views of the interiors of the studios of 
several prominent artists, studies of flowers and seaweeds as 
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used in decoration, illustrations of ancient pottery and other 
articles of archeeological interest. Heretofore there have been 
many interesting articles with original illustrations and by 
various artists It is a periodical in every way worthy the 
careful perusal of all art lovers. 


The July Monist contains two important articles on evo- 
lution. Prof. Joseph Le Conte, in the first article, entitled 
“The Theory of Evolution and Social Progress,” reviews the 
history of the development-idea in all its phases, distinguish- 
ing four grades or planes of evolution—physical, chemical, 
biotic and human. To each there is a natural limit, and the 
evolutionary process can continue only by being lifted in each 
successive instance to a higher grade with new factors. The 
first three have already reached their goal; only the last, ra- 
tional evolution, now remains. Here the signification and 
character of the new factor—voluntary rational co-operation— 
which differentiates the new grade from the rest, must be borne 
in mind in all sociological applications of the principle. 

Prof. Le Conte- points to the revolting consequences of the 
view which rejects the inheritance of acquired characters, and 
emphasizes the beneficent and encouraging features of the 
Lamarckian factors in social evolution. He counsels caution 
and a strict subordi 1ation to a wise empiricism in all political 
applications of scientific theories. 


MICROSCOPICAL NOTKS. 


Which Book?—Ffrank Kdel in the Drugegists Cireular for 
July says: 

Gages’ Microscopical Methods is considered by many compe- 
tent judges the best book in English on the subject. Clark’s 
Practical Methods in Microscopy is also an excellent work and 
the writer believes that Microscopical Praxis by Stokes is very 
valuable as a book of reference. Curpenter’s “ The Microscope 
and its Revelations” is very complete and thorough. But for 
the uses of the student, Gage’s book is much the best. 

He might also say that Gage’s is far less expensive than 
Carpenter’s. 


THE AMERICAN 
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SEPTEMBER, 185. —No. 9. 


Preparations for Urinary Examination. 
3 (See Frontispiece.) 

To CoLLECT A SPECIMEN.—Take a_ perfectly clean 
four-ounce bottle well stoppered with a new, clean cork. 
Direct the patient to first carefully cleanse the parts, 
then wash the urethra by permitting a littlé of the urine 
to escape, and collect the remainder in a sterilized bowl 
or glass from which it should immediately be poured 
into the bottle and corked. No vessel should be used 
which has been used for the purpose before. If the spec- 
imen is not to be used immediately, the bottle in which 
it is to be placed should be sterilized by either boiling in 
water for five or ten minutes or baking in the oven for 
sometime. In this way, if suflicientcare be taken, spec- 
imens may be kept for days or weeks without deteri- 
oration. 

The best results are obtained from a mixture of the 
urine passed immediately after rising in the morning 
and that passed on retiring. 

On receipt of the specimen to be examined microscop- 
ically, three or four ounces should be poured into a very 
clean conical glass, which should be covered with a paper 
cap to prevent the entrance of dust and dirt of any kind. 
This should then be set aside to stand undisturbed for 
eight or ten hours in order that any morphological con- 
stituents may subside. Even with the greatest care in 
collecting and handling, foreign matter such as fibers of 
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wool, cotton, silk, wood, etc., are likely to gain entrance, 
soit is of the utmost importance that the observer be 
familiar with the appearance of all such common objects 
before deciding upon the character of the urinary de- 
posit. 

With a pipette, which has been carefully cleansed and 
sterilized, a small drop of the deposit is placed on the 
center of the slide and covered witha thin glass. If too 
much fluid has been dropped to hold the cover-glass in 
place, the slide should be put aside for a little while or 
until sufficient evaporation has taken place to permit it 
to be turned on its edge without slipping the cover. 
Care should be taken that no pressure is made upon the 
cover, lest the object to be studied be unduly compressed. 
It is really necessary sometimes, especially when the de- 
posit contains renal casts of large size, to give support 
to the cover-glass to prevent compression. This may be 
easily accomplished by placing on either side of the drop 
a bit of a fine hair, say a half inch in length, which will 
answer instead of a shallow cell, if not better. If the 
sediment is stained before the drop is placed on the slide 
it will greatly facilitate the examination. To do this 
take a pipetteful of the sediment and transfer it to a 
small vial, add a drop or two of the aqueous solution of 
safranin and shake fora few moments. This stains all 
organized matter. 

EPITHELIAL CELLS.—Although much has been said 
about the different kinds of urinary epithelium, there is 
not difference enough to say of a certainty that this flat- 
tened, tesselated form comes from the renal pelvis (fig. 
La, healthy, b, fatty), or that, that flattened or pyriform 
cell is from the bladder (Fig. 2), for unfortunately in 
practical work there is nosuch sharp distinction ; but it 
is true that the superficial layers of the mucous mem- 
brane furnish epithelial cells of polygonal or elliptical 
shape with a single large nucleus and granular proto- 
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plasm, while those from the middle and deeper layers 
are of rather an oval shape, sometimes running into the 
long protoplasmic tails or provesses having also a single 
large nucleus and granular protoplasm, yet all this is 
not absolute proof. 

In diseases of the vagina and uterine cervix, the de- 
posit is loaded with large pavement epithelial cells which 
are found lying in masses overlapping one another (fig. 
3). Kidney cells loaded with fat (fig. 1 b) indicates fatty 
degeneration in renal tissue, but a differential diagnosis 
cannot be founded upon these cells alone. 

RED BLOOD CoRPUSCLES are often found in large 
quantities indicating hemorrhage. When few in num- 
ber, shrunken in appearance, of a pale yellowish color 
looking more like washed out rings than normal red 
blood cells, there is ground for suspicion that the blood 
was effused in the kidney, pointing either to acute neph- 
ritis or tuberculosis (fig. 4). 

Pus-CELLS may be easily recognized with the micro- 
scope. They are about one third larger than a red blood 
corpuscle and colorless. They are made up of cell-walls, 
granular contents, and nuclei (fig. 5). Add a drop of 
acetic acid and the cell wall becomes quite transparent 
and the nuclei more decided. If of doubtful identity, it 
may be quickly dispelled by either the iodo-potassic io- 
dide solution or Vitalis guaiacum tincture test. The 
former colors the cells a deep mahogany brown and the 
epithelium with which they are occasionally blended a 
light yellow ; the latter gives a deep blue tint. 

Casts.—There are two kinds of Casts, Unorganized 
and Organized. The former includes False-Casts and 
those formed of crystals and urates. Pathologically 
these have but little significance. 

The latter includes those derived from the loops of 
Henle and the collecting tubes of the kidney: 
(1) Blood-casts, consisting of coagulated fibrin enclosing 
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blood-corpuscles (fig. 7). They are soluble in acetic 
acid. (2) Epithelial casts,made up of columnar epithe- 
hum or of round cells (fig. 8). (3) Hyaline casts are made 
up of a translucent, homogeneous, slightly refractive, 
and often barely visible, flexible, proteid material (fig. 
9). They are unaffected by acetic acid. (4) Waxy casts, 
are made up of very refractive and brittle proteid matter. 
As a rule they are longer than the others, somewhat re- 
sembling a segment of the tape worm. They are so of- 
ten found broken after leaving the kidney, that in the 
microscopic field they are seen in short fragments, 
notched and bearing upon their surface white and red 
blood corpuscles, fatty globules, arranged separately or 
in confluent masses, either a coating of urates or dotted 
with crystals of various kinds, andfungi. (5) Granular 
casts are dark opaque bodies composed of granular ma- 
terial and covered with granular cells. They differ much 
in character and no positive diagnosis can be formed upon 
them alone. They may be of all shades, from pale yel- 
low to reddish brown. They are usually seen in frag- 
ments of various lengths and widths with well defined 
borders, but the bodies are variously tapered and bent 
(fig. 10), they are sometimes coated with pus-cells, fatty 
globules and crystals. (6) Fatty casts are highly re- 
fracting bodies made up of epithelial, hyaline, waxy or 
granular casts, filled with fatty globules. 

UREA.—This is the most abundant and most important 
of the organic constituents of urine. To determine the 
presence of urea, take an inch of a small thread of cotton, 
dip one end into the urine and place it with its hanging 
drop at the center of a slide, then cover with a thin glass 
leaving half of the thread free. Upon this free end iet 
fall a minute drop of nitric acid and place the slide un- 
der the microscope. The formation of the plate crystals 
willafford an interesting field. 

Among other interesting things which urine may con- 
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tain are spermatozoa (fig. 12); tubercle bacillus (fig. 6, ¢); 
urates; mold (fig. 6, e); crystals of uric acid (fig. 6, f); 
yeast (fig. 6, d); oxalate of lime (fig. 13) ; stellate crys- 
tals of triple phosphate (fig. 15); ammonia magnesium 
phosphate (fig. 14); acid ammonium urate (fig. 16) ; cys- 
tin (fig. 17) ; hippuric acid (fig. 18); leucine (fig. 19); 
tyrosin (fig. 20); and acid sodic urate in cylinder (fig. 
11). 

We are indebted to “ Medical Microscopy,” by J. E. 
Reeves, M.D., for the information and illustrations con- 
tained in this article. 


X. 


Microscopical Technique Applied to Histology. 
[FROM THE FRENCH OF RENE BONEVAL. | 
(Continued from page 239, August 1895.) 


THE LUNGS. 


The endothelium of the air cells may readily be seen 
in the lungs of a recently killed animal. 

1. Select the frog. In this exceedingly simple lung 
the arrangement of the epithelial cells may be seen in 
all their simplicity. Open the abdominal cavity after 
cutting the medulla oblongata ; by a pipette in the glot- 
tis inject into the lungs a 1 to 300 solution of silver ni- 
trate. Close the pipette with the finger to keep the 
lungs distended, and expose to the sun. When the 
lungs are colored brown, remove them and slit them 
open under water. Stain the nuclei of the endothelial 
cells with alum carmine, carefully extend the lung ona 
slide, inner face upward, and partly dry by the method 
already described. Dehydrate in absolute alcohol with 
many renewals; clear with oil of bergamot and mount 
in balsam. 

2. A slight modification of this method is needed for 
the endothelium of the lungs of mammals. Open the 
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thorax of a rat or of a rabbit and let the animal die by 
asphyxia. By the trachea inject a1 to 300 solution of 
silver nitrate so as slightly to distend the lungs. Ex- 
pose to the sun till opalescent, remove the solution and 
lightly press the orgaus. Expand the lungs through the 
trachea (by the breath), ligate, and suspend the dis- 
tended organs in a dry place. After 24 or 48 hours of 
drying, section parallel with the surface and mount in 
balsam iecweiis 

Preparations described for the study of the capillary 
circulation and of the endothelium of the arteries should 
not be neglected. 

Natural Injection. .... Open a living frog, so as 
to expose the lungs, and in a few minutes, when the or- 
gan is conjested, put a ligature around the base and place 
the distended organ in 2 per cent bichromate. In 24 
hours slit open the lung, leave it fora few hours longer 
in the fixative, then carefully extend it on a slide, inner 
surface upward. Stain by hematoxylin and eosine ; 
mount im balsam) 2). 0s. and 

Injection by Colored Mass.—The soluble Prussian blue 
mass is to be preferred. Inject by the pulmonary artery 
and treat like other similarly injected specimens. 


URINARY ORGANS. 


The Kidney.—The technique of the kidney presents 
difficulties so that we must make several preparations to 
show separately the constitution of the numerous ele- 
ments entering into the composition of the organ. After 
studying the technique applicable to sections of the renal 
tissue, we shall study the epithelium of the convoluted 
tubes, the structure of the glomerule, the intertubular 
spaces, and the methods of injecting the uriniferous 
tubes and the blood vessels. 

Sections.— We advise against the use of alcohol asa 
fixative, as it produces alterations and prevents staining. 
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Ammonia bichromate and osmic acid furnish the best re- 
Bernsen ts yy Ui, With a very keen razor cut a cube 1 
centim. in diameter, taking care not to compress it. From 
this cube take a strip 1 mm. thick, place it in 1 per cent 
osmic acid ; put the rest of the cube in ammonia_bichro- 
mate. 

\The piece in the osmium solution should remain for 24 
hours. Wash carefully, harden in gum and alcohol. 
Section perpendicular to the surface of the organ, stain 
in alum carmine, mount in glycerine. The piece in bi- 
chromate should be left there for at least from 8 to 10 
days. Wash, hardenin gum and alcohol, stain in hema- 
toxylin and eosine, mount in balsam. Make two series 
of sections, one parallel with the surface of the organ, 
the other perpendicular. 

Epithelium of the Convoluted Tubes.—If fixed by alco- 
hol, by the bichromates or even by osmic acid, these pro- 
duce alterations. ...... The striation of the cells is 
scarcely visible, the cell contracts and expells into the 
tubule one or more sarcodic masses. The epithelium is 
striated and hollowed by vacuoles, which give it the as- 
pect of cup-shaped cells. The following rules are to be 
followed for the examination of the striation in the kid- 
ney of mammals. (1) Take the kidney from an animal 
immediately after death. (2) With avery keen razor, 
cut near the surface a slice 1 mm. or more on a side. 
(3) Fix by osmic acid vapor (2 hours), place in strong 
alcohol (without washing) to complete the hardening. 
(4) Examine sections in water. 

The striated cells in the kidneys of the Batrachia hav- 
ing more resistance than those of mammals, the preced- 
ing technique will not be necessary to see the strie. Put 
the kidney of the frog, or better that of the triton, in 
absolute alcohol; when hardened, section very thin so 
that you may examine in the staining fluid. The strie 
of the cells are very distinct. 
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It is possible to isolate the epithelial cells, as follows: 
Cut open, through the middle, a frog’s kidney which has 
been macerating for 24 hours in weak iodised serum. 
With scissors remove a piece and agitate it in a drop of 
picro-carmine. A crowd of perfectly isolated cells may 
be thus obtained. 

Hndothelium of Bowman’s Capsule.—To demonstrate 
this, impregnation by silver nitrate must be resorted to. 
A rabbit is killed by cutting the medulla; the belly is 
opened and the artery and the emulgent vein with the 
ureter are carefully isolated. Into the artery inject ar- 
tificial serum (physiological solution of salt, as follows: 
Water, 1000; common salt, 7 grms. 5), to expel the blood 
without changing epithelium. We know that epithelium 
and, in general, other parts, will live for sometime in ar- 
tificial serum. When the liquid, injected very gently, 
returns colorless through the vein, substitute for the se- 
rum a stream of distilled water. The salt is rapidly ex- 
‘pelled and, if we act with sufficient celerity, the water 
will not change the epithelium. Then pass through the 
kidney a stream of silver nitrate, 1 to 800. The organ 
at once whitens at points; a few minutes are enough for 
a sufficient impregnation. ...... End the operation 
by passing another stream of distilled water, tie the ar- 
tery, vein and ureter ; suspend the kidney by the ureter 
in about 300 grms. of alcohol at 90 °c. The alcoholrap- 
idly coagulates the surface of the kidney;...... the 
injected vessels, the capsule of Bowman, the cortical por- 
tions of the systems of convoluted tubes no longer con- 
tract, and the hardening progresses so regularly that in 
24 hours thin regular sections may be cut of the medu- 
lary and of the cortical substance. The sections 
mounted in glycerine or in balsam show the vessels, the 
glomerules, Bowman’s capsules and the origin of the 
convoluted tubes at once impregnated with the silver, 
and distended as if they had been inflated. 
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This preparation will demonstrate the layer of proto- 
plasm clothing the surface of the glomerule, A rabbit’s 
kidney is injected with Prussian blue (the method will 
be described hereafter), fixed by 2 per cent bichromate 
(be sure to slit the kidney in many places after the in- 
jection mass is cold, so that the fixative may penetrate 
more readily), harden in gum and alcohol: Cut very 
thin sections either parallel with the surface or with the 
medulary radiations. Stain in picro-carmine (24 hours), 

-or by Magdala rose (a few drops of a saturated alcoholic 
solution ina glass of water). Preparations injected with 
blue, stained in Magdala rose are to be examined in 
water ; the nuclei proper of the capillaries being drowned 
by the blue mass, the nuclei of the cells enveloping the 
glomerule are stained pure violet, the protoplasm of the 
cells amaranth rose. 

To Inject the Blood Vessels— ....... When in- 
jecting the sub-diaphragmatic part of a rat’s body the 
kidneys are often injected in a remarkable way. Re- 
move one, slit it and put it in the ammonia bichromate. 
In 8 or 10 days wash, harden in gum and alcohol, sec- 
tion, stain in alum carmine, mountin balsam. It is well 
to make transverse avd longitudinal sections. 

To Inject the Uriniferous Tubules.—This is an ex- 
ceedingly delicate operation, usually successful only af- 
ter repeated trials. 

Chrzonczewski’s Method.—This consists in injecting 
into the animal’s blood a coloring matter to be eliminated 
by the kidneys (distilled water, 30; carmine, 3; ammo- 
nia, 1.50). Forcibly immobilise a rabbit, lay bare the 
jugular vein upon which place a ligature, and open the 
peripheral end. Allow from 15 to 20 grms. of blood to 
flow, tie the peripheral end and inject by the central 
part 15 to 20 grs. of the carmine solution. In an hour 
open the abdomen, tie the ureter, open the renal artery 
and vein, and inject through the artery a solution of 
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common salt, 1 to 200. Soak in absolute alcohol, and 
make transverse sections. 

Injection of the Ureter.—This operation, even more 
difficult than the preceding, can be performed on the 
dog. Remove the kidney from a recently killed animal, 
taking care to preserve the end of the ureter, and inject 
the Prussian blue mass without gelatine, tying the can- 
ula in the ureter. Pressure should be very slight... . 
Put the organ in bichromate, harden in gum and alco- 
hol. Thereare often a few points in the kidney which © 
are properly injected. 

The Ureter; Dissociation of Hpithelial Cells.—Open a 
segment of ureter and macerate it for 24 hours in the 3 
alcohol; scrape the internal surface with a scalpel, and 
spread the result ina drop of the 3 alcohol. Stain by 
picro-carmine, mount in glycerine. 

Sections.—Make longitudinal and transverse sections 
of the organ fixed by alcohol, and hardened in gum and 
alcohol; stain in picro-carmine. 

Phe Bladder. — i Ne In the frog tie the open- 
ning of the cloaca with a strong string, open the ab- 
domen and seek the terminal end of the large intestine. 
Gently inject the tube. The liquid collects in the cloaca 
and is forced into the bladder. When that organ is 
properly distended, tie the large intestine, detach the 
posterior members of the frog with the bladder and the 
intestine, and place the whole in a large quantity of the 
liquid used to make the injection....... 

Inject with the 3 alcohol; in 24 hours scrape the inner 
surface with the scalpel, spread the result on a slide in 
a drop ofthe } aleohol. Stain in picro-carmine, mount in 
glycerine. (Isolated Epithelial Cells.) 

Muscles.—The preceding bladder from which the 
epithelium has been carefully brushed, should be spread 
on a slide, inner surface upward. Stain by hematoxy- 
lin and eosine; mount in balsam. 
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Vessels.—Inject a frog with silver nitrate, 1 to 500, as 
has been described for the vessels of the lungs. Fill the 
bladder with the 3 alcohol, brush away the epithelium 
and mount the bladder in balsam, the inner surface up- 
ward, after exposure to direct sun-light. 

‘Nerves.—Inject into the bladder lemon juice, then 1 
per cent gold chloride. Reduce in the ¢ formic acid and 
examine flat. Consult, for this manipulation, the techni- 
que described for the study of nerve endings in the un- 
striated muscles. 

Sections.—Inject into the bladder 1 per cent osmic 
acid. Ina few minutes, the walls being fixed in an ex- 
tended state, open the bladder, and put it for 3 hour in 
the osmium solution. Wash, harden in gum and alco- 
hol; section, stain with alum carmine, mount in glyce- 
rine. 

It is very easy to inject the bladder of mammals to 
fix it in an entended condition. Place the canula in the 
urethra, and open the abdomen, being careful not to 
wound the bladder. Force the injection in strongly, and 
when the distension is sufficient, ligate the base of the 
organ and dissect out the bladder beyond the ligature. 

Epithelium.—Inject with the 3 alcohol, and follow the 
method given for the epithelium of the frog. 

Sections.—Inject with 95° alcohol and put the organ 
in 50 centim. of the same alcohol. In 24 hours open the 
bladder and harden in gum and alcohol. Section, stain 
in picro-carmine, mount in glycerine. It is necessary to 
take the bladder of a recently killed animal, otherwise 
the epithelial layer will not be present in the sections. 
The rabbit’s bladder is an excellent object for study. 


THE SKIN. 
The skin being contractile under the action of rea- 
gents, it isnecessary after it has been properly extended 
and held in position, to fix it by the methods given for 
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the study of membranes. This is especially applicable 
when the fixation is by alcohol or by the bichromate. 
When osmic acid is used, the piece of skin being very 
small and the action of the fixative rapid, there is no 
need of observing those conditions. Weshould here re- 
peat what has been so often said, that’ the skin should 
be perfectly fresh, if possible the result of an operation. 
It should be taken from different parts of the body so as 
to observe the modifications presented by the layers 
composing it. 
To be Continued. 


The Use of Filtered Water in Microscopic Manipulation. 
By ARTHUR M. EDWARDS, M. D., 


NEWARK, N. J. 

I always use filtered water in microscopic manipula- 
tions, for filtered water is better then distilled water. 
We may use distilled water and introduce minute organ- 
isms into the field which will thereafter become extremely 
puzzling and mar the investigation irretrievably. These 
may be introduced in the funnel or vessels used. But 
if the funnel and vessels are wiped dry before using, of 
course there is not a danger of introducing extraneous 
substances. I find that if water for washing is used im- 
mediately it is best; for spontaneous generation, if it be 
present, seeds or eggs, cannot have time to develop. Mr. 
Kitton some time ago noticed that water passed through 
a filter developed Bacillariacee if permitted to stand. 

In washing infusorial earths that contain spicules of 
sponges, Foramenifera, Radiolaria or Bacillariacee, the 
caleareous of silicious organisms must be eliminated. 
The Foramenifera being calcareous are difficult to keep 
clear and must be viewed separately by the microscope. 
But we have to use filtered water to prevent the minute 
organisms present in all other water from being intro- 
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duced into the solutions,-and thus mar the result, aimed 
at when employing the high magnifying glasses of the 
microscope. Distilled water alone will not do, for even 
then the little Bacillariacee will creep in and puzzle the 
observer. A dozen Bacillariacee do not weigh enough to 
influence the balance but are enough to see. I have used 
filters of various kinds, but paper filters are the most 
convenient. To support them a funnel of glass or sim- 
ilar hard material is used. To facilitate the flow a rib- 
bed funnel has been tried, but this is inconvenient. The 
flow of the water is too slow, and much of the filter is 
lost, being left out on account of the adherence of the 
funnel. A funnel was tried, but that did not answer, 
being rusty and offering a small portion to the flow. At 
last I did away with the funnel altogether. I now use 
what I think is a decided advantage. A piece of cellu- 
loid, suchas is use for taking photographs on, and 
which is made of collodion mixed with gum camphor, is 
taken and bent around in the form of a funnel, and 
placed in aniron retort stand ring. Into this the paper 
filter can be placed. The celluloid is thin, and can have 
holes punched in it all over so that it becomes a scive. 
Most of the filter canthus be made use of, and when it is 
not in use the celluloid strip can be washed clean and put 
away flat like a sheet of paper. I hope this simple con- 
trivance will be appreciated bv all if it is only tried. 


Diatoms of the Connecticut Shore.---VIII. 


By WM. A. TERRY, 
BRISTOL, CONN. 


Continued from Page 41. 
- The small naviculoid diatoms mentioned in No. 7 of 
this series, may be found on the soft ooze uncovered by 
the tide in almost every bay, cove or inlet of the Con- 
necticut shore, especially in early summer; later in the 
season the mud of sheltered ditches when laid bare by 
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the recession of the tide may be often found covered by 
a brown film of similar living diatoms, not always of 
the same shape, but belonging to the same stage or pe- 
riod in the life history of the diatom. Inthe autumn the 
ditches of the salt marshes may be seen covered by a 
thick film of floating alge of a yellowish green ora 
brownish color, frequently consisting chiefly of Oseilla- 
ria (Oscillatoria), and containing vast numbers of active 
spore: like organisms, of various shapes and sizes. Many 
of these do not in the least resemble the diatoms in their 
outlines, but are precisely similar to them inthe color of 
their endochrome and in the character of their motions, 


and behave exactly like the above mentioned small dia- — 


toms when subjected to chemical treatment ; all alike be- 
ing destroyed not only by acids and alkalies but also by 
boiling water, and all alike also dissolve and disappear 
when mud containing them is dried. I have no doubt 
that all these represent the early stages in the growth of 
diatoms from spores; but my attempts to demonstrate 
this by cultivation have failed, because I -was unable to 
protect them from their devourers, and give them sufli- 
ciently natural conditions for their development. The 
motions of the Oscillaria are very interesting, and show 
some points of resemblance to those of diatoms. In 1889 
in an article in this Journal, I pointed out the fact that 
their proper motion was a revolution upon their axis, ad- 
vancing or retrograding according to whether the revo- 
lution was to the right or to the left. In all previous 
accounts which I had seen their motion was described 
as waving or nodding. Prof. Harvey in his “ Nereis 
Boreoli Americana,” page 97, says, “These movements are 
of three kinds: First, there is the oscillating movement ; 
one end of the thread remaining nearly at rest, while the 
other swags from side to side, sometimes describing 


nearly a quarter of a circle ina single swing: Secondly, © 


the tip of the filament has a minute movement, bending 
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from side to side, like the head of a worm, and, thirdly, 
there is an onward movement, probably the result of the 
two former.” As the filament has a rigid sheath of cel- 
lulose it must be credited with an extraordinary muscu- 
lar development if it was able to bend the tip “from side 
to side like the head of a worm.” A closer examination 
would have shown that the tip was rigidly bent to one 
side, and that the change in position was caused by the re- 
volving motion, forcing it forward in a spiral path through 
the water. The waving motions are caused by tension ; 
the elacticity of the filament causing it to spring out 
when working itself free from obstructions. 

The desmids also resemble the diatoms in some par- 
ticulars, and have a peculiar motion not often seen; some 
of them move end-ways like the oscillaria, the Closterium 
fastens one end and then swings the other around 
abruptly, sometimes describing a half circle in one 
swing; the Micrasterias, Cosmarium and Euastrum 
have a peculiar jigging motion, waddling along like a 
duck, as if they were advancing on two short legs placed 
near their centers. The natural habitat of both desmids 
and oscillaria is in fresh water, but the oscillaria are 
found in abundance in the ditches of the salt marshes ; 
these ditches are sometimes very nearly fresh, but cer- 
tain marine organisms appear to accommodate them- 
selves to the change, and some species of marine diatoms 
are found far up the rivers where the water is entirely 
fresh, and certain species of oscillaria are found most 
frequently in water that is more or less salt. Spirulina 
tenuissima is frequent in the ditches of the marsh between 
Morris Creek and South End. This variety has the most 
rapid revolving motion of any that I have observed, 
making two or three revolutions each second; but its 
onward progress does not correspond in rapidity with 
the rate of revolution. In these ditches, and also in 
Morris Creek, I find a very large variety that I have 
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never seen described or figured; it is as large as O. im- 
perator and is apparently divided into separate cells 
somewhat resembling the filamentous desmid Hyalotheca 
dissiliens. These cells vary in size, giving the filament 
an irregular outline; it is colorless or hyaline, with 
small and irregular opake patches here and there; these 
spots make the revolving motion perfectly obvious to 
any observer, and its large size and rapid motions make 
it a remarkable object for observation. I have never 
found it in masses, but always in separate filaments, 
traveling over the surface of the mud at the bottom of 
several feet of water, in company with Pleurosigma and 
other diatoms. ; 

The reproduction of desmids and oscillaria, like that 
of other algw, is conceded to be by means of sexual con- 
jugation and formation of a sporangium, whose con- 
tents afterwards separate into spores forming the start- 
ing point of a new generation. The diatoms also form 
a sporangial frustule whose valves, in all cases that I 
have observed, are not only much larger than the parent 
valves but are different in structure, and the upper and 
lower valves are unlike; in this respect resembling the 
Achnanthes. I have no doubt that the contents of these 
frustules form spores in a similar manner; many facts 
that I have observed would seem to prove this beyond | 
question, but this not the place for an extended argu- 
ment on this subject. 

The pond holes in the salt marshes are of two classes, 
the first has a soft bottom of fine grained mud which ex- 
tends down to the ancient deposit below; these pond 
holes are invariably rich in diatoms and frequently con- 
tain species that cannot be found elsewhere, and some- 
times entirely different from those of neighboring wa- 
ters. These pond holes are the remains of open water 
which once covered the site of these marshes; in those 
that are quite salt the mud is usually intensely black, 
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and these pools are very often rich in the very large 
Pleurosigma balticum, var. maxime. The pools further 
back that are fed by springs and are nearly fresh, con- 
tain brown mud, and in them may sometimes be found 
Pleurosigma terryanum ; I have found five such pools on 
the Conn. shore many miles apart, in which this Pleuro- 
sigma may be gathered nearly pure; with this may often 
be found Surirella striatula, Navieula maculata and N. 
permagna with Nitzschia scalaris and many species of 
Amaphora and Amphiphora and smaller species in abun- 
dance. The second class of pond holes are sometimes 
larger than the first, but are shallow and the bottom is 
formed of peat; these show where the sea is recovering 
possession of the marsh by the subsidens of the coast, 
and are recent formations; they seldom contain large 
diatoms. 

In exploring the marshes for diatoms it is necessary 
to go atlow tide. While collecting I generally visit them 
day after day for weeks, bringing in a mass of material 
each day of from ten to twenty pounds in weight, and 
in making soundings in the bays and coves a much 
larger amount of material has to be examined. A pre- 
liminary examination will frequently show the general 
character of the gathering, but a thorough cleaning of 
each sample is necessary to determine the species con- 
tained in each. The amount of labor involved in this 
work can only be appreciated by those who have had 
practical experience init. It is a simple matter to pick 
up a tuft of sea-weed on the beach and from it to make 
out a formidable list of species, while the whole amount 
obtained may not be enough to make a half dozen slides. 
It is a very different thing to clean and examine such a 
mass of material collected systematically from every 
part of the locality and from different depths of water. 
Notwithstanding the care with which I have gone many 
times over the ground I have no doubt but that it might 


274 THE AMERICAN MONTHLY [Sept. 


be possible to obtain gatherings containing entirely dif- — 
ferent species from any that I have found. As I have 
written before, the complete literature of the subject is 
not accessible to me, and although I find many kinds not 
described in such books as I have, I do not know that 
they are not described in others. From my own exper- 
ience I think it would be possible to more than double 
the list of North American species given in Wolle’s book 
by anything like a thorough investigation. In the Mor-- 
ris Cove soundings, made several years ago, were many 
unfamiliar kinds, among them was one belonging to the 
Navicula elliptica series, which was curiously constricted 
or shrunken on one side. In my correspondence with 
Dr. Ward at that time about these species, he refers to 
this one as “the little lopsided fellow.”’ In the Silver 
Sands and Savin Rock material mentioned in former 
article, are several related forms; one appearing to be 
a variety of Navicula Smithii, another of N. fusca, an- 
other is still more elongated and with much finer strie; 
all these are constricted and bent similarly to the N. 
elliptica var. from Morris Cove. With No. 21 of “Le 
Diatomiste” was sent out Prof. Brun’s “Diatomees” for 
April and May, 1895; in this I find figured and named 
the Morris Cove variety, p. 97, fig. 93, Diploneis didyma 
Ehe., var. obliqua, J. Brun, Morris Cove, Conn., U. 8. A. 
Other new varieties credited to Morris Cove are pl. 16, 
figs. 54 and 55, *‘Mastogloia gibbosa, J. Brun,” and figs. 
84 and 85 “Achnanthes curvirostrum, J. Brun;” figs. 86 
and 87, “Achnanthes manifera, J. Brun;’ pl. 17, figs. 99 
and 100, “Navicula (Lybellus) tubulosa, J. Brun;”’ figs. 
109 and 110, “Hanschia segmentalis, J. Brun.” It seems 
to me that Prof. Brun’s figure of ‘‘Diploneis obliqua”’ is 
not so much constricted or bent as are the typical forms 
which are abundant in the material. As I cleaned up 
and examined probably 100 times as much material as 
that I sent to M. J. Tempere; and from many other 
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places and depths of water in Morris Cove, all of which 
varied greatly in contents, it is probable that many 
other unfamiliar forms noted are also new. I give a 
partial list of species found in one sample of the deposit 
beneath the marsh near Silver Sands. I omit all those 
of whose determination I feel uncertain and also most 
of the minute varieties. 


Actinoeyclus barkleyi, Grun. Melosira sculpta, K. 

ty crassus, Sm. a suleata, K. 

oF ehrenbergii, Ralfs. a undulata. 

* triradiatus, Roper. Navicula brevis, Greg. 
Actinoptychus areolatus, Schm. ‘ crucicula, Sm. 

ut undulatus, E. ne elliptica, K. 

Amphiprora conspicua, Grev. a formosa, Greg. 

* lepidoptera, Greg. s fusea, A. S 

i pulchra, Bail. r lyra, E. 

uf vitrea, Sm. ‘ latissima, Greg. 


Amphitetras antediluviana, E. 
Amphora euleinsteinii, Gaun. 
fe intersecta, A. L. 


humerosa, Breb. 
interrupta, K. 
peregrina, E. 
pratexta, E. 
pusilla, Sm. 


ve 


levis, Greg. 
Auliscus ccelatus, Bail. 


ee pruinosus, Bail. 4 smithii, Breb. 
7 tadiatus, Bail. ‘i theta, Cl. 
oe sculptus, Ralfs. Nitzschia, acuminata, Sm. 
ab macreanus, Grev. sf circumsuta, Bail. 
Biddulphia aurita, Breb. sid scalaris, Sm. 
ts levis, E. is sigma, Sm. 
nt pulchella, Gray. Pleurosigma affine, Grun. 


ce be 


rhombus, Sm. 
Cerataulus polymorphus, E. 
ti turgidus, E. 


balticum, Sm. 
decorum, Sm. 
wansbeckii, Donk. 


ce 


cc 


Campylodiscus echeneis, E. Podocystis americana, Bail. 
Coscinodiseus apiculatus, E. Pyxilla baltica, Grun. 

ne excentricus, E. Raphoneis amphyceros, E. 

if oculis iridis, E. Rhabdonema adriaticum, K. 

Hh radiatus, E. - “aye arcuatum. 

oe lineatus, E. Stauroneis aspera, E. 

rs subtiles, E. Surirella febegerii, Lewis. 
Coconeis scutellum, E. ef gemma, E. 
Cyclotella stylorum, Br. & striatula, Turpin. 
Epithemia musculus, K. ie fastuosa, E. 


Melosira borrerei, Grev. Triceratium favus, E. 
S nummuloides, Ag. 
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The above list includes scarcely one-half the varieties 
I find ina single sample of this deposit; other strata 
contain many other species, but I have no time at present 
to make out a list of them. 


The 18th Annual Meeting of the American Microscopical 
Society. 

The 18th annual meeting of the society was held in 
the buildings of the Cornell University at Ithaca, N. Y., 
August 21-23. The meeting was in every way a very 
successful and enjoyable one. Thirty-two papers were 
presented. Of these seven were devoted to botanical, 
ten to zoological and histological subjects, and fifteen to 
the microscope or its accessories and the preparation and 
mounting of microscopical material. The entertainment 
possible at such a place was made the most of by the 
members. The magnificent library of the University, 
collection of botany, zoology and entomology were freely 
open for inspection. 

WEDNESDAY MORNING. 

The open session was held in McGraw Hall, Wednes- 
day morning, August 21, at 10 a. m., with President 
Gage in the chair. The visiting microscopists were 
heartily welcomed by Hon. D. F. Van Vleet, of Ithaca, 
who spoke of the facilities which would be afforded the 
members for scientific work. Prof. Gage made an ap- 
propriate response. 

The reading of papers was next taken up, of which 
space does not permit us to give abstracts. The follow- 
ing list was presented and discussions followed by mem- 
bers of the society : 

Some notes on alleged meteoric dust, by Magnus 
Pflaum, of Pittsburg, Pa. 

Corky outgrowth of roots and their connection with 
respiration, by H. Schrenk, of Cambridge, Mass. 
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A practical method of referring units of length to the 
wave length of sodium light, by Prof. Wm. A. Rogers, of 
Waterville, Me. 

Some peculiarities in the structure of the mouth parts 
and ovipositor of Cicada septendecim, by Prof. J. D. 
Hyatt, New Rochelle, N. Y. 

The lateral line system of sense organs in Amphibia, 
by Dr. B. F. Kingsbury, Defiance, O. 

Comparison of the fleischel, the gower and the specific 
gravity method of determining the percentage of hemo- 
globin in blood for clinical purposes, by F. C. Busch and 
AVE: Kerr, Jr., buitalo, N.Y. 

The history of the sex-cells from the time of segrega- 
tion to sexual differentiation in Cymtogaster, by Prof. 
C. H. Higenmann, of Bloomington, Ind. 

WEDNESDAY AFTERNOON. 


The afternoon was devoted to the inspection of the 
library and other University buildings. One of the 
most enjoyable incidents was the witnessing of the 
making of micrometers with a Rogers ruling engine in 
the department of physics. For this the society is 
indebted to Prof. Moler of that department. 


WEDENSDAY EVENING. 


There was a large attendance at the evening session, 
which was held in the botanical lecture room, the occa- 
sion being the annual address of the President, Prof. 
Simon H. Gage of Cornell University. Prof. Gage took 
for his topic “The Processes of Life Revealed by the 
Microscope; A Plea for Physiological Histology.” 

As this paper will probably be published in full in a 
subsequent issue of the JOURNAL, we give only a few 
brief extracts here: 

“It is characteristic of the races of men that almost at 
the dawn of reflection the first question that presses for 
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solution is this one of life; life as manifested in men 
and in animals and plants around them...... 

“This address is therefore to deal, not with life itself, 
but with some of the processes or phenomena which ac- 
company its manifestations. But it is practically impos- 
sible to do fruitful work according to the Baconian 
guide of piling observation on observation...... 

“At the very threshold of any working hypothesis for 
the biologist, the question as to the nature of the energy 
we call life must be considered. The great problem 
must receive some kind of a hypothetical solution. What 
is its relation to the energies of light, heat, electricity, 
chemism and the other forms discussed by the physicist ? 
Are its complex manifestations due only to those or does 
it have a character and individualty of its own? If we 
accept the ordinarily received view of the evolution of 
our solar system, the original fiery nebula in which heat 
reigned supreme, slowly dissipating part of its heat, and 
hurled into space the planets, themselves flaming vapors, 
only the protons of the solid planets. As the heat be- 
came further dissipated there appeared in the cooling 
mass manifestations of chemical attraction, compounds 
at first gases, then liquids, and finally, on the cooling 
planets, solids appeared. Lastly, upon our own planet, 
the earth, when the solid crust was formed and the tem- 
perature had fallen below the boiling point of water, the 
seas were formed and then life appeared. Who could 
see, in the incandescent nebula, the liquids and solids of 
our planet and the play upon them of chemism, of light, 
heat, electricity, cohesion, tension and the other mani- 
festations so familiar to all? And yet, who is there that 
for a moment believes that aught of matter or energy 
was created in the different stages of the evolution ? 
They appeared or were manifested just as soon as the 
conditions made it possible. So it seems to me that the 
energy called Life manifested itself upon this planet 
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when the conditions made it possible, and it will cease to 
manifest itself just as soon as the conditions become 
sufficiently unfavorable. It was the last of the forms of 
energy to appear upon this planet, and it will be the first 
to disappear...... 

“As life goes on and works with power where the un- 
aided eye fails to detect it, the microscope—marvelous 
product of the life energy in the brain of man—shows 
some of these hidden processes. It has done for the in- 
finitely little on the earth what the telescope has done 
for the infinitely great in the sky. 

“Let us commence with the little and simple. Ifa 
drop of water from an aquarium, stream or pool is put 
under the microscope many things appear. It is a little 
world that one looks into, and like the greater one that 
meets our eye on the streets, some things seem alive and 
some lifeless. As we look we shall probably find, as in 
the great world, that the most showy is liable in the end 
to be the least interesting. In the microscopic world 
there will probably appear one or more small rounded 
masses which are almost colorless, If one of these is 
watched, lo, it moves, not by walking or swimming, but 
by streaming itself in the direction. First a slender or 
blunt knob appears, then into it all of the rest of the 
mass moves, and thus it it has changed its position. If 
the observation is continued, this living speck, which is 
called an ameeba, will be seen to approach some object 
and retreat; indeed, it comports itself, as if sensitive, 
with likes and dislikes. If any object suitable for food 
is met in its wanderings the living substance flows 
around it, engulfs it and dissolves the nutrient portions 
and turns them into its own living substance; the lifeless 
has been rendered alive. If the eye follows the speck of . 
living matter, the marvels do not cease. After it has 
grown to a certain size, as if by an invisible string, it 
constricts itself in the middle and finally cuts itself in 
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two. The original ameba is no more; in its place there 
are two. Thus nearly at the bottom of the scale of life 
are manifested all the fundamental features, the living 
substance moves itself, takes nourishment, digests it and 
changes non-living into living substance and increases 
in size; it seems to feel and avoid the disagreeable and 
choose the agreeable and finally it performs the miracle 
of reproducing its kind, of giving out its life and sub- 
stance to form other beings, its offspring....... 

“The processes and phenomena by which a new indi- 
vidual is produced are included under the comprehensive 
term, Embryology. 

“All organisms, great or small, are but developments 
of minute germs budded off by the parent or parents, 
and the way in which these minute beginnings develop 
into perfect forms like their parents can only be followed 
by the aid of a microscope. Indeed, in no field of bio- 
logy has the microscope done such signal service in re- 
vealing the processes of life...... 

“Fortunately for the histologist the incessant experi- 
mentation of the last twenty-five years has brought to 
knowledge chemical substances which do for the tissues 
the wonder that was ascribed to the mythical Gorgon’s 
head—to kill instantly and to harden into changeless 
permanence all that gazed upon it. So the tissues may 
be fixed at any phase, and then studied at length. If 
then the investigator observes and keeps record of every 
point that may have an influence on the structural ap- 
pearances, whether shown by experience or suggested by 
insight, and this record always accompanies the speci- 
men, thus and thus only, it seems to me, can he feel con- 
fident that be is liable to gain real knowledge from the 
study, knowledge that represents actuality and which 
will serve as a basis for a newer and more complete un- 
raveling of the intricacies of structure, an approximate 
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insightinto the mechanism through which the life energy 
manifests itself. 

“And so, with all the light that physics and chemistry 
can give, commencing with the simplest problems and 
being careful that every factor that can influence the re- 
sult is being duly considered, the microscopist can go 
forward with enthusiasm and with hope, not with the 
hope that the great central question can be answered in 
one generation, perhaps not in a thousand, but confident 
that if each one adds his little to the certain knowledge 
of the world, then in the fullness of time the knowledge 
of living substance and the life processes will be so full 
and deep that what /Jife is, though unanswered, may 
cease to be the supreme question.” 

After the address the professor was heartily congrat- 
ulated on his excellent treatise. 


THURSDAY MORNING. 


The morning session was held in the anatomical lec- 
ture room of McGraw Hall at 9.30 o’clock and the fol- 

lowing papers were read and discussed : 

Phe chlorophyll bodies of chara coronata, by Prof. 
W. W. Rowlee, of Ithaca. 

Secondary thickenings of the rootstalks of spathyema, 
by Mary A. Nichols, Ithaca. 

A fourth study of the blood showing the relation of 
the colorless corpuscle to the strength of the constitu- 
tion, by Dr. M. L. Holbrook, of New York City. 

Two cases of intercellular spaces in. vegetable embryos, 
by K. M. Wiegand, of Ithaca. 

The fruits of the order umbellifere, by Dr. E. J. 
Durand, of Ithaca. 

The action of strong currents of electricity upon ner- 
vous tissue, by Dr. P. A. Fish, of Ithaca. 

The morphology of the brain of the soft-shelled turtle 
and the English sparrow compared, by Susanna P. Gage, 
of Ithaca. 3 
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The flagella of motile bacteria, by Dr. V. A. Moore, of 
Washington, D. C. 
The primitive source of food supply in the great lakes, 
by Prof. Henry B. Ward, Lincoln, Neb. 
Some experiments in methods of Plankton measure- 
ments, Prof. Henry B. Ward, Lincoln, Neb. 
THURSDAY AFTERNOON. 


The afternoon was given up to recreation and the 
visiting microscopists and their friends were treated to 
an excursion on beautiful Cayuga Lake. The excursion 
party left the university campus at 1.15 and from the 
Renwick pier at 2 o’clock. Perhaps nothing added more 
to the pleasure of the visiting members than this trip. 
The beauty of the university campus and the surround- 
ing scenery was a subject of admiration to all. The 
enjoyment was increased through the kindness of the 
two geologists, Professors Tarr and Williams of the 
University, who pointed out the geological features at 
various points along the lake. 

FRIDAY MORNING. 


The following papers were read and discussed during 
the morning session : 

The fruits of the order composite, by Prof. W. W. 
Rowlee and K. M. Wiegand, Ithaca. 

The spermatheca and methods of fertilization in some 
American newts and salamanders, by Dr. B. F. Kings- 
bury, Defiance, O. 

Cocaine in the study of pond life, by Prof. H. S. Con- 
ser, Sunbury, Pa. 

Paraffin and colodion embedding, by Prof. H. 8. Con- 
ser, Sunbury, Pa. 

Formalin as a hardening agent for nerve tissue, by 
Dr. Wm. C. Krauss, Buffalo. 

The use of formalin in neurology, by Dr. P. A. Fish, 
Ithaca, 
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The lymphatics and the lymph circulation with dem- 
strations of specimens and apparatus, by Dr. Grant S. 
Hopkins, Ithaca. 

New points in photo-micographs and cameras, by W. 
H. Walmsey, Chicago. 

The question of correct naming and use of micro- 
reagants, by Miss V. A. Latham, M. D., Chicago. 

A new way of marking objectives, by Dr. Wm. C. 
Krauss, Buffalo. 

Demonstrations of histological preparations by the 
projection microscope, by Drs. Krauss and Mallonee, 
Buffalo. 

Improvements in the collodion method, by Prof. S. H. 
Gage, Ithaca. 

The Syracuse solid watch-glass for microscopical pur- 
poses, by Dr. A. Clifford Mercer, Syracuse, N. Y. 

A metal centering block for mounting, by Magnus 
Pflaum, Pittsburg, Pa. 

A new method of making wax-cells and of mounting 
in glycerine, by Magnus Pflaum, Pittsburg, Pa. 

FRIDAY AFTERNOON. 


The afternoon was taken up with the business meet- 
ing, which was held in McGraw Hall at 3 o’clock. 

The Secretary of the society, Dr. Seaman, from an 
overwhelming amount of work and the death of a mem- 
ber of his family who had rendered him great assistance, 
felt compelled to resign the Secretaryship. 

For the coming year the officers elected are: Presi- 
dent, Dr. A. Clifford Mercer, F. R. M.S., of Syracuse, 
N. Y.; Vice-Presidents, Edward Pennock, of Philadel- 
phia, Pa.,and Miss V. A. Latham, M. D., D. D.S., of 
Chicago; Secretary, Dr. Wm. C. Krauss, of Buffalo, N. 
Y.; Executive Committee, Prof. C. H. Eigenmann, 
Bloomington, Ind.; Hermann Schrenk, St. Louis, Mo., 
and Miss M. A. Booth, Longmeadow, Mass. 
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A cordial invitation was sent from the Microscopical 
Club of Buffalo to hold the next annual meeting in 
Buffalo. The matter was left to the executive committee 
as usual. It is hoped, however, that an early decision 
will be reached, and then that the impulse for the pros- 
perity of the society given this year will increase year 
by year till the society fills the place in our country 
which it so richly deserves to fill. 

FRIDAY EVENING. 

Friday evening a very pleasant soiree was. held. 
About fifty microscopes werearranged in a hollow square 
in the university armory and gymnasium. If anyone 
felt discouraged before the meeting began it vanished 
as the meeting proceeded. The number of members 
present was about fifty, and some of those who could not 
be present sent papers. As this exhibition was espec- 
ially designed to give people who have not had the op- 
portunity of making extended study with the micros- 
cope the privilege of seeing for themselves some of the 
interesting and instructive revelations, most of the ob- 
jects chosen for exhibition were those which would best 
serve to engage and please the average visitor’s atten- 
tion rather than those of the more: particular scientific 
interest, ‘ 

The exhibition lasted from 8 to 11 o’clock, and the 
wonders of the microscope seemed veritable miracles to 
some, who for the first time looked down the tube. The 
local managers are justified in feeling proud over the 
success of this soiree, which was indeed one of the fea- 
tures of the Ithaca meeting. 

MANUFACTURERS’ EXHIBITION. 

The firms named below were represented at the meet- 
ing with the products of their manufacture as follows: 

The Bausch & Lomb Optical Company of Rochester 
and New York, N. Y., with a full line of their micros- 
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copes and microtomes of new construction. Also their 
photo-micrographic camera apd various accessories. 

H. Leitz, of Wetzlar, Germany, represented by Wm. 
Kraft, of New York, exhibited six grades of microscope 
stands; a mechanical stage; dissecting microscope with 
camera-lucida; Edinger’s projection apparatus with 
photographic camera; photo-micrographic apparatus ; 
microtomes of the Schanze and Thoma patterns. 

Walmsley, Fuller & Co., of Chicago, exhibited Walm- 
sley’s new ‘‘Autograph” photo-micrographic camera, the 
improved handy camera, and Ross eclipse microscopes. 

Joseph Zentmayer, of Philadelphia, Pa., exhibited his 
Columbia and Continental microscope stands and the 
Ryder microtome. 


EDITORIAL. 


The success of the meeting just brought to a close at Ithaca, 
N. Y., of the American Microscopical Society is gratifying not 
only to the members of the Society but also to every student of 
things microscopical, bacteriological and biological. The pap- 
ers presented were all of a high order and the evident care 
with which they had been prepared showed that in the opinion 
of the writers the occasion was one of the first importance. 
Apart from the scientific entertainment provided by the mem- 
bers of the A. M.S., the fine library and collections of botany, 
zoology and entomology owned by Cornell University, which 
were at the disposal of the visitors, afforded interest and enjoy- 
ment to all. The personnel of the newly elected board of ofti- 
cers is such as to give promise of renewed life and energy to 
the association and this, with an “onward and upward ” de- 
termination on the part ofone and all, should place the society 
among the foremost of the scientific associations of the world. 


Ye editor hereof, after having’ taken a well-earned vaca- 
tion of three months in Switzerland, will resume _ his functions 
with the next issue. Feeling the grave responsibility of the po- 
sition we have occupied during his absence, we trust our sub- 
scribers with look with lenient eyes upon the shortcoming and 
faults no doubt apparent to them and console themselves with 
the reflection that the next issue will be “ better than ever.” 
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NEW PUBLICATIONS. 


What are the Bacillariacee ? by Dr. A. M. Edwards. M. J. 
Tempere predicts in his journal ‘‘Le Diatomiste” for June, 
1895, that the proposition of Dr. Edwards to change the name 
Diatomacece to Bacillariacesee (THE Microscopes, April,1895), will 
not be accepted, and that for two reasons :—a bad one, routine, 
that it is well established; a better one, that of the two ety- 
mologies, the first one is more logical and indicates some- 
thing general in the Diatomacez, the other, which comes 
from bacillum (a small stick) contains but little of that idea, 
especially when discoidal or other forms are found. 


The Character of Agar-Agar, and the Bacillariacee Found in Con- 
nection with it, by Dr. A. M. Edwards. In the same number of 
that periodical, M. J. Tempere gives a resume of an article pub- 
lished in ‘‘ THe Mrcroscopr”’ for May 1895, and tells us that 
Arachnoidiscus ornatus is to be found in Agar-Agar but itis not 
Arachnoidiscus ehrenbergii as Doctor Edwards says. 


Chiero’s Language of the Hand. A complete practical work on 
the sciences of chieromancy and cheirognomy, containing the system, 
rules and eaperience of Chiero the Palmist. The Transatlantic Pub- 
lishing Co., London and New York. 

This is an exhaustive and admirably written treatise on the 
science of Palmistry. It not only contains a complete exposi- 
tion of this branch of psychological study for the use of the 
student, but is a valuable work for every thoughtful investiga- 
tor on the lines of natural physical science. As the author 
truly says : 

The greatest truth may lie in smallest things, 

The greatest good in what we most despise, 

The greatest light may break from darkest skies, 
. The greatest chord from e’en the weakest strings. 

Forty full-page plates fully illustrate the subject treated, in 
addition to over 200 engravings of lines, mounts, marks, etc. 
Among the former are reproductions of the hands of a number 
of world-celebrated personages, which make an interesting com- 
parative study, including those of Sarah Bernhardt, Mark Twain, 
“ Bob” Ingersoll, Mrs. Annie Besant, Sir John Lubbock, and 
many others. 

The book is the result of exhaustive study and research on 
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the part of the author in all parts of the world, and is probably 
the most elaborately written work on the subject yet published. 
It carries to the reader the intense earnestness and _ belief 
with which the author is evidently inspired. 


Systematic Study of the Organic Coloring Matters by Drs. G. 
Schultz and P. Julius, translated and edited by A. G. Green, F. 
I.C., F.C. S. London: Macmillan & Co. $5.00. 

This is a valuable work primarily intended for the use of 
those interested in the coal-tar color industry and the users of 
its products. Here are set forth in detail all the various bod- 
ies: hydro-carbons, phenols, bases, etc., contained in coal-tar, 
together with the intermediate products and coloring matters. 
Under the latter heading will be found a series of admirably ar- 
ranged tables containing all the information that can possibly 
be required for the use of the dyer. The commercial name of 
the product is set forth together with the scientific name, em- 
pirical formula, constitutional formula, method of preparation, 
year of discovery, discoverer, patents, literature, its behav- 
iour with reagents, shade and dyeing properties and method of 
employment. To the user of coloring matters and to the chem- 
ist the work is of great value. 


Paul and Virginia—Bernardin de Saint-Pierre, translated 
with a biographical and critical introduction by Melville B. 
Anderson. A. L. McClurg & Co., 117-121 Wabash Avenue, 
Chicago, Ill. $1.00. 

In this story Saint Pierre uses the beauties of nature as seen 
in tropical seashore and cliffs as a background for a _ picture of 
the moral beauty of a little community. The portrayal of hu- 
man nature and manners is no whit less faithful and vivid 
than the unrivalled picture of tropical landscape. The devel- 
opment of the two principal characters from childhood to man- 
hood and womanhood is drawn with a fidelity that makes ad- 
miration increase with study. This book is worthy to be in- 
cluded among our classics. It has been translated many times 
but never with so much accuracy and such beauty of language 
as by Prof. M. B. Anderson of Stanford University. The book 
contains, besides the story, a fine biography of Saint Pierre and 
many critical notes, and is well adapted for use in schools. 
Prof. Anderson has also translated Hugo’s “ Shakespeare,” 
“ George Sand,” “ Madam de Sevigne,” “ Thiers,” and others. 


A Mic » 
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LETTERS TO THE EDITOR. 


Dear Doctor: From the present outlook, the “ Cotton States 
and International Exposition ” will be one of the “ events” in 
the history of our country, and especially of the south. Real- 
izing the immense number of physicians who will be present, 
from all parts of the United States and other countries, 1 have 
decided to offer my mite of Southern hospitality to my visit- 
ing brethren. Therefore, I extend acordial invitation to any 
physician who may visit our city, to make my office his head- 
quarters. Send mail, telegrams, etc., in my care, and I will 
cheerfully engage rooms, etc., in advance for any one if advised 
to do so. The only request I make is to enclose postage for 
letters of inquiry, which will be cheerfully answered For any 
services I may render no fee, commission, or any perquisites 
whatever, will be received or expected. 

Fraternally yours, 
GEORGE BROWN, M. D. 


MICROSCOPICAL APPARATUS. 


Watson & Sons’ New Grand Model Van Heurck Mi- 
croscope.—For some years past we have had in our advertis- 
ing columns a notice of the Van Heurck Microscope, manufac- 
tured by W. Watson & Sons of London. This, for a considerable 
time, has been their leading instrument for high-class work. 
They have now gone a step in advance and produced a similar 
stand of the same pattern, to which they have given the name 
of the “Grand Model Van Heurck Microscope. ” Like the ori- 
ginal Van Huerck, it is built extremely solid, the limb being 
dovetailed right into the stage bracket so that these two impor- 
tant parts become as firm as if they were made up in one solid 
casting. Further, they have provided a complete rotation to the 
stage and the rectangular stage motions are both on the same 
center as in Messrs. Powell & Lealand’s large stand. ‘The in- 
strument is considerably larger and more massive than its 
prototype, the original Van Heurck, the spread of the feet being 
10 inches, and the height tu the optical axis when the micros- 
cope is set horizontal is 10 inches—the normal vision reading 
distance. This last-named advantage obviates the necessity for 
packing the instrument up when using a camera-lucida, ete. 
Already several of these microscopes have found their way into 
this country and in our judgment it is a microscope that will 
satisfy the most exact requirements of the most critical workers. 
For schools and colleges there will be no duty to pay. Private 
individuals must pay the duty, which is not included in the 
prices asked by Messrs. Watson & Sons. 
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A Special Apparatus for Bacteriological Sampling of 
Well Waters. 


WITH FRONTISPIECE. 


By H. L. BOLLEY anp MERTON FIELD, 
N. DAKOTA. 


Read before the Botanical Club of the A. A. A. S., at Springfield meeting, 
August 30, 1895. 

To those engagedin bacteriological analysis of waters, 
proper sampling of the same commends itself as a ne- 
cessity to the attainment of definite results. To be of 
use, this must be accomplished so as to take the desired 
amount from the point or depth in the body of water 
wished. 

Different workers have used various methods and dif- 
ferent types of apparatus. These sampling pieces have 
usually been vacuum tubes capable of being sealed by 
flame or else glass-stoppered bottles carefully sterilized. 
These do not seem satisfactory either as to rapidity of 
work allowed or for accuracy. For example, the small 
vacuum tubes of the Pasteur pattern are difficult to fill 
at any great depth of water under bacteriological condi- 
tions, and equally difficult to seal in the flame so as to 
prevent air contamination. Lepsius’ self-filling, deep 
water sampling apparatus (see Sternberg’s Manual, p. 
555) is out of the question, as being entirely toocumber- 
some and because of the difficulty of sterilizing the mer- 
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cury, and especially so of sterilizing the whole appara- 
tus previous to immersion in the water. Who, also, it 
may be asked, can fill and keep a glass-stoppered bottle 
sterile even were it possible to take the water samples 
at the desired depth, and replace the cork under bacte- 
riological conditions ? 

It may thus not be inopportune to propose what is be- 
lieved to be a more convenient and efficient method and 
apparatus. The latter consists of a self sinking stand- 
ard, which may be sterilized in total, by steam, dry heat 
or by flaming, intended to allow the filling of a 3 to & 
vacuum in asterile test tube at any desired depth of 
water. (The collecting vessel, including the method of 
sealing and the test tube, is essentially the form and 
method used by Russel in his work with deep waters. 
Otherwise the appliance is constructed as found most 
convenient for taking water from bored wells.) 

Aside from the collecting vessel, it may be made of 
iron or other metal. A quickly constructed, simple type, 
and the one first used in this laboratory, from which the 
accompanying drawings were made, may be constructed 
of wood, but it becomes slightly more cumbersome and 
admits only of convenient flame sterilization for the ex- 
terior—unless one is possessed of a rather large steril- 
izing apparatus. 

Metal construction : Make (a) a standard 18 in.x lin. x 
Qin. (b) a striking bar 14in.x4in.x12in., to be 
worked by a trigger (e). The falling of this bar upon 
the sealed tube of the collecting vessel as it passes the 
rest upon which that tube lies, opens up the vacuum of 
the vessel to the inflow of water. The bar contains a 
slot at (f) which allows the unimpeded entrance of the 
water. The structure marked (c) is a box to hold the col- 
lecting vessel in proper position; at (d) is one of three 
wire guards holding the striking bar in position. The 
trigger and trip cord is shown at (e). At (g)isa metal 
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plate set into the wooden standard which is necessary 
for breaking the tube in the wooden machine. The plate 
marked (h) is that upon which the striking bar finally 
rests; at (i) is noted the attachment for lowering the ap- 
pliance into the water. The rubber cork (j) is held in 
position by a swinging clamp. 

In the wooden machine the standard is necessarily 
somewhat longer, say 2 ft. x 2 in. x 1 in. in measurement. 
In this appliance the striking bar (b) furnishes the sink- 
ing weight. It thus should be comparatively heavy. 
The measurements may be 25 in. x 14 in. x 5 in. 

In the accomparying plate of sketches, (c) represents 
~a collecting vessel containing a proper amouut of water 
when filled. The depth to which the water fills the ves- 
sel depends upon the completeness of the vacuum. 

In filling, because of the sudden equilization of air pres- 
sure and the capillarity of the bore, there will always re- 
main a certain amount of water in the tube. This is an 
important matter in the sampling, as, in connection with 
the air space in the vessel, the possibility of contamina- 
tion of air and water after the sample is taken is over- 
come. 

Sketch (B) represents a copper sterilization box for 
steam sterilizing the sealed tubes on the exterior. The 
box also serves as a transportation. case allowing easy 
and safe carriage of several collecting vessels. Of course 
all the test tubes are thoroughly dry sterilized previous 
to the formation of the vacuum, the rubber corks and 
glass fillmg tubes being previously immersed in _ bichlo- 
ride solution and alcohol bath. As cultures ought to be 
made very soon after the taking of the samples, the ca- 
pillary water in the intake tube serves all the purposes 
of prevention from external contaminations. If, how- 
ever, it is wished to keep the samples longer, the intake 
tube is available for flame-sealing as used in other meth- 
ods. 
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The merits claimed for the method and appliance is 
the simplicity with which its different parts may be ster- 
ilized ; ease of collection and transportation of numerous 
samples, and facilities afforded for avoiding after-con- 
taminations. 

Since the above was written, it has been found desir- 
able that the apparatus should be even more compact of 
form than described under the metal construction. A 
number of these sampling pieces are now under construc- 
tion in the Mechanical Department of the North Dakota 
Agricultural College, to be of brass finish and compact 
in form. 


Agricultural Experiment Station for North Dakota, August 20, 1895. 


The Processes of Life Revealed by the Microscope: A Plea 
for Physiological Histology. 
By SIMON HENRY GAGE, 
ITHACA, N. Y. 
Presidential Address delivered before the American Microscopical Society, 
Wednesday Evening, Aug. 21, 1895. 

It is characteristic of the races of men that almost 
at the dawn of reflection the first question that 
presses for solution is this one of life; life as manifested 
in men and in the animals and plants around them. What 
and whence is it and whither does it tend? Then the 
sky with its stars, the earth with its sunshine and storm, 
light and darkness, stand out like great mountain peaks 
demanding explanation. So in the life of every human 
being, repeating the history of its race, as the evolution- 
ists are so fond of saying, the fundamental questions 
are first to obtrude themselves upon the growing in- 
telligence. There is no waiting, no delay for trifling 
with the simpler problems; the most fundamental and 
most comprehensive come immediately to the fore and 
alone seem worthy of consideration. But as age ad- 


1895.] MICROSCOPICAL JOURNAL. 293 


vances most men learn to ignore the fundamental 
questions and to satisfy themselves with simpler and 
more secondary matters as if the great realities were all 
understood or non-existent. No doubt to many a pa- 
rent engaged in the affairs of society, politics, finance, 
science or art, the questions that their children put, like 
drawing aside a thick curtain, bring into view the 
fundamental questions, the great realities; and we know 
again that what is absorbing the power and attention of 
our mature intellect, what perhaps in pride we feel a 
mastery over, are only secondary matters after all, and 
to the great questions of our own youth, repeated with 
such earnestness by our children, we must confess with 
humility that we still have no certain answers. It be- 
hooves us then, if the main questions of philosophy and 
science cannot be answered at once, to attempt a more 
modest task and by studying the individual factors of 
the problem to hope ultimately to put these together 
and thus gain some just comprehension of the entire 
problem. 

This address is therefore to deal, not with life itself, 
but with some of the processes or phenomena which ac- 
company its manifestations. But it is practically im- 
possible to do fruitful work according to the Baconian 
guide of piling observation on observation. This is very 
liable to be a dead mass devoid of the breath of life. It 
is a well known fact that the author of the Novum Or- 
ganum, the key which Bacon supposed would serve asthe 
open-sesame of all difficulties and yield certain knowledge, 
this potent key did not unlock many of the mysteries of 
science for its inventor. Every truly scientific man 
since the world began has recognized the necessity of 
accurate observation, and no scientific principle has ever 
yet been discovered simply by speculation; but every one 
who has really unlocked any of the mysteries of nature 
has inspired, made alive his observations by the imagi- 
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nation; he has, as Tyndall so well put it, made a scien- 
tific use of the imagination and created for himself what 
is known as the ‘working hypothesis.’ It must be con- 
fessed that for some investigators the ‘hypothesis’ 
becomes so dear that ifthe facts of nature do not conform 
to the hypothesis, ‘so much the worse for the facts.’ 
But for the truly scientific man, the hypothesis is des- 
tined solely to enable him to get facts of nature in some 
definite order, an order which shall make apparent their 
connection with the great order and harmony which is 
believed to be present in the universe. 

If the working hypothesis fails in any essential par- 
ticular he is ready to modify or discard it. For the 
truly inspired investigator, one undoubted fact weighs 
more in balance than a thousand theories. 

At the very threshold of any working hypothesis for 
the biologist, the question as to the nature of the energy 
we call life must be considered. The great problem 
must receive some kind of a hypothetical solution. 
What is its relation to the energies of light, electricity, 
chemism and the other forms discussed by the physicist? 
Are its complex manifestations due only to these or does 
it have a character and individuality of its own? If we 
accept the ordinarily received view of the evolution of 
our solar system, the origina] fiery nebula in which heat 
reigned supreme slowly dissipated part of its heat, and 
hurled into space the planets, themselves fiaming vapors, 
only the protons of the solid planets. Asthe heat be- 
came further dissipated there appeared in the cooling 
mass manifestations of chemical attraction, compounds 
at first gases, then liquids, and finally, on the cooling 
planets, solids appeared. Lastly, upon our own planet, 
the earth, when the solid crust was formed and the tem- 
perature had fallen below the boiling point of water, the 
seas were formed and then life appeared. Who could 
see, in the incandescent nebula, the liquids and solids of 


1895. | MICROSCOPICAL JOURNAL. 295 


our planet and the play upon them of chemism, of light, 
heat, electricity, cohesion, tension and the other mani- 
festations so familiar to all ? And yet, who is there 
that for a moment believes that aught of matter or 
energy was created in the different stages of the evolu- 
tion? They appeared or were manifested just as soon 
as the conditions made it possible. So it seems to me 
that the energy called Life manifested itself upon this 
planet when the conditions made it possible, and it will 
cease to manifest itself just as soon as the conditions 
become sufficiently unfavorable. It was the last of the 
forms of energy to appear upon this planet, and it will 
be the first to disappear. 

In brief, it seems to me that the present state of physi- 
cal and physiological knowledge warrants the assump- 
tion, the working hypothesis, that life is a form of 
energy different from those considered in the domain of 
physics and chemistry. This form of energy is the last 
to appear upon our planet, last because more conditions 
were necessary for its manifestions. It, hke the other 
forms of energy, requires a material vehicle through 
which to act, but the results produced by it are vastly 
more complex. Like the other energies of nature it does 
not act alone. It acts with the energies of the physicist, 
but as the master; and under its influence the mani- 
festations pass infinitely beyond the point where for the 
ordinary energies of nature itis written ‘thus far and 
no farther.’ 

It can be stated without fear of refutation that every 
physiological investigation shows with accumulating 
emphasis that the manifestations of hving matter are 
not explicable with only the forces of dead matter, and 
the more profound the knowledge of the investigator 
the more certain is the testimony that the life energy is 
not a mere name, And, strange to say, the physicist 
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and chemist are most emphatic in declaring that life is 
an energy outside their domain. 

The statements of a chemist, a physicist and a biolog- 
ist are added. From the character and attainments of 
these men, their testimony, givenafter years of the most 
earnest investigation and reflection, is worthy of consid- 
eration. 

When Liebig was asked if he believed that a leaf or a 
flower could be formed or could grow by chemical forces, 
he answered: “I would more readily believe that a book 
on chemistry or on botany could grow out of dead mat- 
ter by chemical processes.” : 

‘The influence of animal or vegetable life on matter 
is infinitely beyond the range of any scientific inquiry 
hitherto entered on. Its power of directing the motions 
of moving particles, in the demonstrated daily miracle 
of our human free will, and in the growth of generation 
after generation of plants from a single seed, are infi- 
nitely different from any possible result of the fortui- 
tous concourse of atoms; and the fortuitous concourse 
of atoms is the sole foundation in philosophy on which 
can be founded the doctrine that it is impossible to de- 
rive mechanical effect from heat otherwise than by tak- 
ing heat from a body at a higher temperature, convert- 
ing at most a definite proportion of it into mechanical 
effect and giving out the whole residue to matter at a 
lower temperature.’—Sir William Thomson (Lord Kel- 
vin). 

“The anagenetic (vital) energy transforms the face of 
nature by its power of assimilating and recompounding 
inorganic matter, and by its capacity for multiplying its 
individuals. In spite of the mechanical destructibility 
of its physical basis (protoplasm) and the ease with 
which its mechanisms are destroyed, it successfully re- 
sists, controls and remodels the catagenetic (physical and 
chemical) energies for its purpose.”——Cope. 
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What then are the manifestations of the life energy ? 
And what are the processes which are discernible ? All 
of us in whatever walk of life will recognize the saying 
of Gould: “Now when one looks about him, the plainest, 
largest fact he sees is that of the distinction between 
living and lifeless things.” 

As life goes on and works with power where the un- 
aided eye fails to detect it, the microscope—marvelous 
product of the life energy in the brain of man—shows 
some of these hidden processes. It has done for the in- 
finitely little on the earth what the telescope has done 
for the infinitely great in the sky. 

Let us commence with the little and the simple. Ifa 
drop of water from an aquarium, stream or pool is put 
under the microscope many things appear. It is a little 
world that one looks into, and like the greater one that 
meets our eye on the streets, some things seem aliveand 
some lifeless. As we look we shall probably find, as in 
the great world that the most showy is liable in the end 
to be the least interesting. In the microscopic world 
there will probably appear one or more small rounded 
masses which are almost colorless. If one of these is 
watched, lo, it moves, not by walking or swimming, but 
by streaming itself in the direction. First a slender or 
blunt knob appears, then intoit allof the rest of the mass 
moves, and thus it has changed its position. If the ob- 
servation is continued, this living speck, which is called 
an amceba, will be seen to approach some object and re- 
treat; indeed, it comports itself, as if sensitive, with 
likes and dislikes. If any object suitable for food is met 
in its wanderings the living substance flows around it, 
engulfs it and dissolves the nutrient portions and turns 
them into its own living substance; the lifeless has been 
rendered alive. If the eye follows the speck of living 
matter, the marvels do not cease. After it has grown to 
a certain size, as if by an. invisible string, it constricts it- 
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self in the middle and finally cuts itself in two. The 
original amceba is no more ; in its place there are two. 
Thus nearly at the bottom of the scale of life are mani- 
fested all of the fundamental features, the living sub- 
stance moves itself, takes nourishment, digests it and 
changes non-living into living substance and iucreases in 
size ; it seems to feel and to avoid the disagreeable and 
choose the agreeable and finally it performs the miracle 
of reproducing its kind, of giving out its life and sub- 
stance to form other beings, its offspring. 

It is the belief of many biologists that the larger and 
complex forms even up to man himself may be consid- 
ered an aggregation of structural elements originally 
more or less like the amceba just described ; but instead 
of each member of the colony, each individual itself car- 
rying on all the processes of life independently, as with 
the amceba, there is a division of labor. Some move, 
some digest, some feel, think and choose, some give rise 
to new beings, all change lifeless matter into their own 
living substance. 

The processes and phenomena by which a new indi- 
vidual is produced are included under the comprehensive 
term, Embryology. 

Ail organisms, great or small, are but developments of 
minute germs budded off by the parent or parents, and. 
the way in which these minute beginnings develop into 
perfect forms like their parents can only be followed by 
the aid of a microscope. Indeed, in no field of biology 
has the microscope done such signal service in revealing 
the processes of life. 

The method of the production of a new being with the 
amoeba, as we have just seen, is for the parent to give 
itself entire to its offspring—the parent ceasing to be in 
producing its offspring. With some other lowly forms 
a part of the body of the parent buds out, grows and 
finally falls‘off as“an independent organism, or remains 
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' connected with the parent to form a colony. In the plant 
world afamiliar example of a colony is represented by 
the cactus that the children call ‘ Old Hen and Chickens.’ 

In the higher animals, however, where specialization 
has been carried to its extreme limit, some myriads of 
cells forming the body are set apart to produce motion, 
others digest food, still others think and feel, while com- 
paratively few, the germ cells are destined for the con- 
tinuation of the race. In the higher and highest forms 
especially, all observation goes to show that the life en- 
ergy, not. satisfied with the mere vitalization of matter 
and a dead level of excellence, is aiming at perpetual as- 
cent, greater mastery over matter and its physical forces. 
For the more certain attainment of this end, the produc- 
tion of offspring is no longer possible for one individ- 
ual; two wholly separate individuals must join, each con- 
tributing its share of the living matter which is to de- 
velop into a new being. In this way the accumulated 
acquirements of two are united with the consequent in- 
crease in the tendencies and impulses for modification, 
and nearly double the protection for the offspring. Thus 
in striking contrast with the amceba, where the single 
parent gives all of itself to form offspring, and in so do- 
ing disappears and loses its individuality, the higher 
forms, while two must unite to form the offspring, the 
parents remain and retain their individuality and the 
ability to produce still other offspring. The process by 
which this is accomplished may be traced step by step 
with the microscope. A germ cell of the father and one 
of the mother fuse together, and from this new procrea- 
tive cell, formed by the fusion of two with all their pos- 
sibilities combined, the new individual arises. This cer- 
tain knowledge is the result of the profound investiga- 
tion of the last few years and shows the literalness of 
the scriptural statement, ‘they shall be one flesh.’ 

After this fusion of the father and mother germ cells, 
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the single cell thus formed, like the amceba, divides into 
two, and these into four and so on, but unlike the ameeba 
all the cells remain together. Within this cellular mass, 
as if by an unseen builder, the cells are deftly arranged 
in their place, some to form brain, some heart, some the 
digestive tract, others for movement, so that finally from 
the simple mass of cells, originally so alike, arises the 
complex organism, fish or bird, beast or man. How 
perfectly the word offspring describes the life process in 
the production of this new being! That the child should 
resemble both father and mother is thus made intel- 
ligible, for it isa part of both. Yes, further, it may 
resemble grandfather or great grandfather or mother, 
for truly it is a part of them, their life conserved and 
continued. There is no new life, it isonly a continua- 
tion of the old: ‘ Omne vivum ex vivo, all life from life. 
But the demonstration of this prime fact required a 
microscope, and it is an achievement of the last half of 
this century. How counter this statement still is to the 
common belief of mankind we may perhaps better ap- 
preciate if we recall our own youth, andremember with 
what absolute confidence we expected the stray horse- 
hairs we had collected and placed in water to turn into 
living snakes. The belief that it is an every-day occur- 
rence for living beings to arise from lifeless matter was 
not by any means confined to those uneducated in _bio- 
logy. It washeld by many scientific men within the 
memory of most of us. Indeed, this goblin of Spontan- 
eous generation, even for the scientific world, has been 
laid low so recently that the smoke of battle has scarcely 
yet cleared from the horizon. 

In the complex body of animals, as stated above, the 
constituent elements perform different functions. Is 
there any hint of the way in which the action is accom- 
plished? Let us glance at two systems, the nervous and 
the glandular, widely different in structure and function, 
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All know how constantly the glands are called into re- 
quisition, the salivary glands for saliva, those of the 
stomach and pancreas for their digestive juices, etc. If 
-we take now the pancreas as an example, and that of a 
living fasting animal is put under the microscope so 
that its constituent cells can be observed, it will be seen 
that they are clouded, their outlines and that of their 
nuclei being very vague and indistinct. The cell is ap- 
parently full of coarse grains. If now the animal is fed, 
as the digestion proceeds the pancreas pours out its 
juice. At the same time the granules and with them the 
cloudiness gradually disappear, the cells become clear 
and both they and their nuclei are sharply outlined. 
That is, the substance which is to form the pancreatic 
juice is stored in the cells inthe form of granules during 
the periods of rest and held until the digestive agent is 
demanded, and ifthe demand is great all the granules 
may be used up. But as soon as the demand ceases the 
cells begin again their special vital action, and again the 
granules begin to appear and increase in number until 
finally the cells become so full that they are fully charged 
and again ready to pour forth the digestive fluid. This 
is a daily, almost an hourly process. Let us take another 
examination in which there would almost appear an or- 
ganic memory on the part of the gland cells. No doubt 
all have seen the clear jelly-like masses surrounding the 
egos of frogs and salamanders. Whence comes this 
jelly that is so resistant to the agents that work so 
quickly the destruction of ordinary organic matter? As 
spring advances the cells of the oviduct increase enor- 
mously in size. The microscope shows this increase to 
be due to a multitude of clear granules. As the eggs 
move along, the ova are coated with the jelly formed 
from the granules given out by by the cells. As this 
material for the jelly is poured out the cells gradually 
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shrink to their original size, and then wait another 
twelve months before doing their destined work. 

If one can thus catch a glimpse of some of the finer 
processes taking place in gland action, how is it with ner- 
vous action, the highest function of which living matter is 
capable? While it has been known for a long time that 
the nervous system is the organ of thought and feeling 
and the director and co-ordinator of the motions of the 
body, and many speculations have been made concerning 
the processes through which the nervous tissue passes 
in performing its functions, it was left to an American 
student, Dr. Hodge, to first successfully show that there 
were visible changes through which the nervous system 
passes in its work. The question is, can the activity of 
the nervous system be traced as surely by changes oc- 
curring in the living matter forming its basis as the 
action of a gland can be seen by the study of the gland 
cells ? 

The demonstration is simple now that the method has 
been shown. No doubt every one has had the experience 
of failing to perform some difficult muscular action at 
one time and then at another of doing it with ease, or of 
finding true the reverse of the adage ‘practice makes 
perfect.’ For example, in a trial of skill, as in learning 
to ride a bicycle, all the complicated action may be per- 
formed with considerable ease and certainty when one is 
fresh, but as the practice continues the results become pro- 
gressively less and less successful till finally with increas- 
ing weariness there is only failure and one must rest. 
We say the muscles are tired; this is true in part, but of 
much greater importance is the fatigue of the ner- 
vous system, as this furnishes the impulses for the 
action and co-ordination of the muscles. Now, as mus- 
cular action can be seen and the amount can be care- 
fully controlled, here was an exact indicator of the time 
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and amount of the nervous activity. Furthermore, as ani- 
mals have two similar sides, one arm or leg may work and 
the other remain at rest, and consequently corresponding 
sides of the nervous system may be active and at rest. 
By means of electrical irritation one arm of a cator 
other animal was caused to move vigorously for a con- 
siderable time, the other arm remaining at rest. Then 
the two sides of the nervous system, that is the pairs of 
nerves to the arms with their ganglia and a segment of 
the myel (spinal cord ), were removed and treated with 
fixing agents, and carried through all the processes 
necessary to get thin sections capable of accurate study 
with the microscope. Finally, upon the same glass 
slide are parts of the nervous system fatigued even to 
exhaustion, and corresponding parts of the same animal 
which has been at rest. Certainly if the nervous sub- 
stance shows the result or processes of its action the 
conditions are here perfect. Fatigued nerve cells are 
side by side with those in a state of rest. The appear- 
ances are clear and unmistakeable; the nucleus has mark- 
edly decreased in size in the fatigued cells and possesses 
a jagged irregular outline in place of the smooth rounded 
form of the resting cells. The cell substance is shrunken 
in size and possesses clear scattered spaces or a large 
clear space around the nucleus. 

If the nervous substance was not fixed at once, but 
remained in the living animal for twelve to twenty-four 
hours in a state of repose, the signs of exhaustion dis- 
appeared and the two sides appeared alike. By study- 
ing preparations made after various periods of repose all 
the stages of recovery from exhaustion could be followed. 

For possible chauge, in normal fatigue, sparrows, pig- 
eons and swallows and also honey bees were used. For 
example if two sparrows or two honey bees as nearly 
alike as possible were selected, the nervous system of one 
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being fixed in the morning after the night’s rest and 
that of the other aftera day of toil, the changes in the 
cells of the brain of the honey bee or sparrow and in the 
spinal ganglia of the sparrow were as marked as in case 
of artificial fatigue. After prolonged rest then the 
nerve cells are charged, so to speak—they are full and 
ready for labor, but after a hard day’s work they are 
discharged, shrunken and exhausted. 

There is one more step in this brilliant investigation. 
If in the morning after sleep and rest animals and men 
are full of vigor, and in the evening are weary and ex- 
hausted, how like itis to the beginning and end of life? 
In youth, so overflowing with vigor that to move, to act, | 
is a pleasure and continued rest a pain. But in the 
evening of life a warm corner and repose are what we 
try to furnish those whose work is done. How is this 
correlated in the cells of the nervous system with the 
states of rest and fatigue? With a well-nourished 
child which died from one of the accidents of birth the 
nerve cells showed all the characters of cells at rest and 
fully charged. In a man dying uaturally of old age 
the cells showed the shrunken nuclei and all the ap- 
pearances of exhausting fatigue. In the one was the 
potentiality of a life of vigorous action; the other 
showed the final fatigue—the store of life-energy had 
been dissipated and there was no recovery possible. 

For the animals that possess an undoubted nervous 
system probably all would admit that there is some sort 
of nervous action corresponding to sensation ; but what 
of living matter in the humbler forms where no nervous 
system can be found? That these have vital motion, 
that they breathe, nourish themselves, grow and produce 
offspring, none can deny. Do they have anything com- 
parable with sensation? As most of the lower forms 
are minute, the microscope comes to our aid again, and 
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in watching these lowliest living beings it is found that 
they discriminate and choose, going freely into some 
portions of their liquid world and withdrawing from 
other portions. If some drug which is unusual, or we 
must believe disagreeable, isadded to a part of the wa- 
ter they withdraw from that part. It seems to have the 
same effect as disagreeable odors on men and animals. 
On the other hand, there are substances which attract, 
and into the water containing these they enter with 
eagerness. Strange is it too that as proved by experi- 
ment, if an unattractive substance is used, and also one 
on the other side that has been still more attractive, the 
less disagreeable is selected, the less of two evils is 
chosen. 

As man, the horse, dog and many other animals adapt 
themselves gradually to temperatures either very cold or 
very warm, and that too by a change in their heat-regu- 
lating power rather than by a change of hairy or other 
clothing, so these lowly organisms are found in nature 
in water at temperatures from near freezing up to 60°— 
80° C.; a point approaching that of boiling water. It 
may be answered that each was created for its place; 
but by means of a microscope and a delicate thermostat, 
to be certain of every step and to see all the results, Dr. 
Dallinger, through a period of seven years, accustomed 
the same unicellular organism and its progeny to vari- 
ations of temperature from 15°—20° C.; i. ¢., about the 
temperature of a comfortable sitting-room, up to 70°C. 
For those at the cooler temperature it was death to in- 
crease rapidly the temperature 10° and for those at the 
higher temperature it was equally fatal to lower the 
heat 15°—20°, their original normal temperature. These 
examples seem to show that it is one of the fundamental 
characteristics of living substances, whether in complex or 
simple forms, to adapt themselves to their environment. 

There is another fact that the microscope has revealed 
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and that fills the contemplative mind with wonder and 
an aspiration to see a little farther into the living sub- 
stance, and so perchance discover the hidden springs of 
action. This fact may be called cellular altruism. In 
human society the philanthropist and soldier are ready 
at any time to sacrifice themselves for the race or the 
nation. With the animals the guards of the flock or 
herd are equally ready to die in its defence. 

So within each of the higher organisms the miscro- 
scope has shown a guarding host, the leucocytes or white 
corpuscles. The brilliant discoveries in the processes of 
life with higher forms have shown that not only is there 
a struggle for existence with nature and against forms 
as large or larger than themselves, but each organism 
is Hable to be undermined by forms, animal and vege- 
table, infinitely smaller than themselves, insignificant and 
insiduous but deadly. Now to guard the body against 
these living particles of dust that would tend to clog the 
system there is a vast army of amceba-like cells, the 
leucocytes, that gv wherever the body is attacked and do 
battle. If the guards succeed the organism lives and 
flourishes, otherwise it dies or becomes weakened and 
hampered. Thismuch was common scientific property 
three years ago, when one of our members (Miss Edith 
J. Claypole) came to my laboratory for advanced -work. 
I discussed with her what has just been given, and 
told her that there still remained to be solved the prob- 
lem what becomes of the clogging or deleterious material 
which the leucocyte take up? These body guards are 
after alla part of the organism, and for them simply to en- 
gulf the material would not rid the body entirely of it, and 
finally an inevitable clogging of the system would result. 

The problem is simple and definite: What becomes of: 
the deleterious substances, bacteria and dust particles, 
that get into the body and become engulfed by the leu- 
cocytes? Fortunately for the solution of this problem, 


1895. | MICROSCOPICAL JOURNAL. 307 


in our beautiful Cayuga Lake there is an animal, the 
Necturus, with external gills through which the blood 
circulates for its purification. So thin and transparent 
is the covering tissue in these gills that one can see into 
the blood stream almost as easilyas if it were uncovered. 
Every solid constituent of the blood, whether red cor- 
puscle, white corpuscle, microbe or particle of dust, can 
be seen almost as clearly as if mounted on a microscopic 
slide. 

Into the veins of this animal was injected some lamp- 
black mixed with water, a little gum arabic and ordinary 
salt, an entirely non-poisonous mixture. Thousands of 
particles of carbon were thus introduced into the blood 
and could be seen circulating with it through the trans- 
parent gills. True to their duty, the white corpuscles 
in a day or two engulfed the carbon particles, but for 
several days more the leucocytes could be seen circu- 
lating with the blood stream and carrying their load of 
coal with them. Gradually the carbon-laden corpuscles 
disappeared and only the ordinary carbon-free ones 
remained. Where had the carbon been left? Had it 
been simply deposited somewhere in the system? The 
tissues were fixed and serial sections made. The nat- 
ural pigment was bleached with hydrogen dioxid, so 
that if any carbou was present it would show unmistak- 
ably. With the exception of the spleen, no carbon 
appeared in the tissues, but in many places the carbon- 
laden leucocytes were found. In mucous surfaces and 
on the surface of the skin were many of them; in the 
walls of organs were many more apparently on their 
way to the surface with the load, that is the carbon is 
actually carried out of the tissues upon the free surfaces 
of the skin and mucous membranes, where, being outside 
of the body, it could no more interfere in any way with 
it. But what was the fate of the leucocytes that carried 
the lampblack out of the tissues? They carry their load 
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out and free the body, but they themselves perish. They 
sacrifice themselves for the rest of the body as surely as 
ever did soldier or philanthropist for the betterment or 
preservation of the state. 

Thus I have tried to sketch in briefest outline some of 
the phenomena or processes of life revealed by the mi- 
croscope. Most of those discussed have come under my 
own personal observation and are therefore to me par- 
ticularly real and instructive. But to every one long 
familiar with the microscope and with the literature of 
biology, many other examples will occur, some of them 
even more striking. This discussion has been confined 
to the above also because it seems to me to show with 
great clearness the way in which we can justifiably hope 
to do fruitful work in the future. This sure way it 
seems to me is the study of structure and function to- 
gether; the function or activity serving as a clew and 
stimulus to the investigator for finding the mechanism 
through which function is manifested and thus give due 
significance to structural details which, without the hint 
from the function, might passed unnoticed. 

This kind of microscopical study, it seem to me, may 
be well designated as Physiological Histology. It is in 
sharp contrast with ordinary histology, in which too 
often the investigator knows nothing of the age, state of 
digestion or of fasting, nervous activity, rest or exhaus- 
tion. Indeed, in many cases it is a source of congratu- 
lation if he knows even the name of the animal from 
which the tissue is derived. Such haphazard observa- 
tion has not in the past, and is not likely in the future, 
to lead to splendid results. I=fstructure,as I most firmly 
believe, is the material expression of function, and the 
sole purpose of the structure is to form the vehicle of 
some physiological action, then the structure can be 
truly understood only when studied in action or fixed 
and studied in the various phases of action. 
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Indeed, if one looks only for form or morphology in 
the study of histology, the very pith and marrow is 
more than likely to be lost.* 

For example, if one wished to study the comparative 
histology of the pancreas and were to take pieces from 
various animals to be compared without regard to their 
condition of fasting or digestion, he might find the 
coarser anatomical peculiarities in each. In all prob- 
ability he would also find two distinct structural types, 
with various gradations. One type with clearly defined 
cells and nuclei, the other with the cells clouded, filled 
with granules and with the outlines of cells and their 
nuclei almost indiscernable. Between these there might 
be various gradations in the different forms. And yet, 
from what has been stated above, it is plain that all 
these different structural appearances represent phases 
of activity, and all might have come from the selfsame 
animal. In like manner, if certain parts of the nervous sys- 
tem were to be studied comparatively, and the tissue taken 
from one animal after refreshing sleep and rest, from 
another after exhausting labor, another in infancy, and 
another from an animal decrepit in years, the difference 
in general appearance and in structural details would be 
striking enough to satisfy any morphologist that, as with 
the structure of the pancreatic cells, there were two or 
more distinct types; but the physiological histologist 


*Although in a different field, the words of Osborn in discussing the un- 
known factors of evolution are so pertinent that they may well be quoted : 
‘My last word is that we are entering the threshold of the evolution problem, 
instead of standing within the portals. The hardest tasks lie before us, not 
behind us:’’ ‘‘We are far from finally testing or dismissing these old factors 
[of evolution], but the reaction from speculation upon them is in itselfa 
silent admission that we must reach out for some unknown quantity. Ifsuch 
does exist there is little hope that we shall discover it except by the most 
laborious research ; and while we may predict that conclusive evidence of its 
existence will be found in morphology, it is safe to add that the fortunate 
discoverer will be a physiologist, ‘armed with a microscope,’ I would like to 
add.’’—Am. Nat., May, 1896. 
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would recognize at once that the differences so much 
insisted upon represented different phases of activity, 
and, as with the pancreatic cells, might be all repre- 
sented in the same animal at different times. 

It would be far from saying that there are no structural 
differences in the different animals independent of any 
particular phase of functional activity ; but if these only 
are sought and the others neglected, the physiological 
appearances will often obtrude and confuse, if they do 
not utterly confound. 

I have therefore for the last ten years urged my stu- 
dents and mean to go on advocating with all the earnest- 
ness of which I am capable, that, in studying an organ- 
ism or its tissues, the investigator, to guin certain 
knowledge, must know all that it is possible to learn 
concerning the age, health, state of nervous, muscular 
and digestive activity ; in fact, all that is possible to find 
out about the processes of life that are going on when 
the study is made. 

Fortunately, there are some microscopic forms in 
which the entire study can be made while the creature 
is alive. With the higher organisms also some of the 
living elements, as the white corpuscles, can be studied 
and their various actions and structural changes observed 
for a considerable time. Most of the tissues of the 
higher forms, however, cannot be thus studied, and the 
best that can be done is to fix the different phases of 
action, as by a series of instantaneous photographs, then 
with a kind of mental kinetoscope put these together and 
try to comprehend the whole cycle. 

Fortunately for the histologist, the incessant experi- 
mentation of the last twenty-five years has brought to 
knowledge chemical substances which do for the tissues 
the wonder that was ascribed to the mythical Gorgon’s 
head—to kill instantly and to harden into changeless 
permanence all that gazed upon it. So the tissues may 
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be fixed at any phase, and then studied at length. If 
then the investigator observes ard keeps record of every 
point that may have an influence on the structural ap- 
pearances, whether shown by experience or suggested by 
insight, and this record always accompanies the speci- 
men, thus and thus only, it seems to me, can he feel con- 
fident that he is liable to gain real knowledge from the 
study, knowledge that represents actuality and which 
will serve as the basis for a newer and more complete 
unraveling of the intricacies of structure, an approxi- 
mate insight into the mechanism through which the life 
energy manifests itself. 

And so, with all the light that physics and chemistry 
can give, commencing with the simplest problems and 
being careful that every factor that can influence the re- 
sult is being duly considered, the microscopist can go 
forward with enthusiasm and with hope, not with the 
hope that the great central question can be answered in 
one generation, perhaps not in a thousand, but confident 
that if each one adds his little to the certain knowledge 
of the world, then in the fullness of time the knowledge 
of living substance and the life processes will be so full 
and deep that what life is, though unanswered, may 
cease to be the supreme question. 


Telephone Germ Diseases.—The medical journals of Paris 
are considerably agitated over the possibility of the communi- 
cation of microbic diseases by means of the telephone. This is 
a subject which doubtless ought to receive more attention than 
has hitherto been accorded toit. Many persons, in using the 
telephone, allow the ears or lips to touch the ear-piece or 
mouth-piece of the instrument, and, by so doing, may contami- 
nate it if suffering from disease, or they may become contami- 
nated if the instrument has been in contact with a diseased 
person. Some means ought certainly to be provided by which 
this source of danger may be avoided. 
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Nucleus of Red Blood—Corpuscle of Mammals. 
By JOHN MICHELS, 
NEW YORK. 

I have read Dr. William Moser’s remarks, in the 
Medical Record of October 20th last, relating to the 
caryocinetic changes in the red corpuscle, with much in- 
terest, as I there recognized various appearances of blood 
which I discovered during examination under the micro- 
scope about seven years ago, which interested me great- 
ly at the time. 

Up to this date it appears to be a recognized fact, 
taught in all text-books, that a nucleus did not exist in 
the red corpuscle of mammals, except in the embyro, 
and as a consequence, in certain anemic conditions of 
the blood. I was always unwilling to accept that con- 
clusion, on account of the admitted importance of all 
nuclei to cell life, and thus. as the blood corpuscles. of 
birds and reptiles always contained a nucleus at all 
stages of their existence, it seemed highly probable 
that they really existed in the red mammalia, and, rea- 
soning by analogy, it seemed difficult to account for 
their absence, especially as they had been seen in hu- 
man blood in the foetal stage and under certain patho- 
logical conditions. 

As I considered that the nucleus was composed of 
protoplasm, it struck me that the stain used by botanists 
as areagent for this material in plants would be the 
best to employ to demonstrate the nucleus of the red 
corpuscle of animals, if it contained protoplasm. 

Acting on this suggestion, I made a large number of 
human blood preparations in the following manner: 
Placing a drop of human blood on a slide, 3x1 inches, I 
then took another slide and drew the sharp edge rapidly 
across it at right angles, using all the pressure possible 
and allowing it to dry. This is the best method of ob- 
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taining a single layer of blood with the corpuscles even- 
ly distributed. When quite dry I pour over the prepara- 
tion astrong solution of iodine, and remove after about a 
minute. It will dry rapidly, and then be ready for 
microscopical examination. 

I may here state that preparations of blood treated in 
this manner will remain in good form for an almost in- 
definite length of time, needing no glass cover or any 
preservative, and can be examined dry. 

This examination of preparations of blood, dry, and 
without the addition of a glass cover, I consider an im- 
portant feature of my work, and accounts for my seeing 
so much which had escaped previous observation, because 
I noticed that the addition of Canada balsam and other 
preservatives anda cover, caused most of the special 
features to disappear. 

I was surprised to find on making a microscopical ex- 
amination of human blood thus prepared, that all the 
red corpuscles in the field showed in each instance a 
clearly defined nucleus, some in the centre of the cell, 
and at the edge in others; in many instances two nuclei 
were visible iu the one cell, and in rare instances they 
were in a cluster of five orsix. In some instances were 
exhibited what a German authority calls homogeneous 
cells, having merely a very fine line as an outer ring, 
and in some cases such cells contained a nucleus. 

At the time I made a very fine photograph of this 
slide showing all these appearances above described in 
the most clear and definite manner, butI failed to find 
any specialist who would take the slightest interest in 
the subject. I was aware that Dr. Osler, late of Canada, 
and then holding a professorship at the Johns Hopkins 
University, had given much attention to the microscopi- 
cal appearance of blood, and I forwarded to him copies 
of my original photograph and enlarged copies of the 
same; but he came to the conclusion that because they 
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had failed in their laboratory to find a nucleus in the red 
corpuscle by any of their methods of staining, that a 
nucleus did not exist, although he admitted that I had 
stained and photographed such an object which was op- 
tically perfect. Ihave still the original plate of my 
photograph, and have shown copies to hundreds of 
physicians. 

However, feeling discouraged at the want of sympa- 
thy with my work, I simply let the matter drop, and 
was glad to find by Dr. Moser’s paper that the subject 
is now claiming attention and has a prospect of being 
followed up, as I consider it will be an important factor 
in solving many of the most difficult medical problems 
of the present day, when systematic and intelligent mi- 
croscopical examination of the blood is carried on.— 
Medical Review. 


The Microscope in Diagnosis and Prognosis. 


By C. H. EVANS, M. D. 
CANTON, OHIO, 


[Extract trom a paper read before the Union Medical Association of Noith 
Eastern Ohio. ] 


In the investigation of disease for definite diagnosis 
and prognosis the tendency of the day is to rely more 
and more on the microscope and microscopical methods 
of observation and investigation. In fact, the micros- 
cope has been the principal means by which medicine 
has advanced from an art to its present position as a 
science, and the microscope has now become so essential 
in medical practice that it is almost indispensable in the 
every-day work of the conscientious physician, and to- 
day I desire to emphasize the importance of a more ex- 
tended use of the microscope in general practice, as it is 
often the only means at our disposal in many doubtful 
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and obscure cases whereby we can establish a positive 
diagnosis and prognosis. By the combined use of the 
microscope, advanced chemistry and bacteriology, the 
art of medicine of the past with its conjectures and 
guesses, has risen to the more exact scientific basis of 
the present, with its positive microscopical demonstra- 
tions in diagnosis and prognosis. The improvement in 
the microscope by opticians of late years, combined with 
the discovery of the aniline dyes, have made it possible for 
us to acquire a knowledge of the micro-organisms and 
through its power to discover the microbic origin of 
many of the infectious and contagious diseases. The 
essential cause, without which the disease could not ex- 
ist, has been discovered, classified and tabulated to the 
number of over 70 distinct species of microbes, with 
many of their specific diseases (“Hisenberg’s Bacterio-. 
logical Diagnosis”) a vast work far in advance of any- 
thing previously attained in medicine as an art, and far 
beyond our most sanguine expectation in medicine even 
as a science—an accomplishment possible only by 
patient microscopical investigation and close bacterio- 
logical study. As the essential causes of many of the in- 
fectious and contagious diseases have been discovered, 
without which the disease cannot exist, no matter what 
may be the predisposing factors, therefore a knowledge 
of each particular essential cause enables a competent 
observer in many obscure cases of disease to make a 
positive diagnosis and prognosis by microscopical ex- 
amination of sputa, blood, urine, feces, exudate, discharge 
or whatever nidus contains the specific germ of the dis- 
ease. We affirm that the micro-organisms do not change 
their types, no matter what may be their environments; 
they retain their individuality of species, they do not 
change from one species into another; for in the living 
human body we only find the gonococeus in gonorrheal 
pus, bacillus tuberculosis in tubercle, the comma _ ba- 
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cillus in Asiatic cholera, bacillus anthracis in malignant 
pustule or wool-sorter’s disease, bacillus pneumonie of 
Friedlaender in pneumonia, the plasmodium malarie in 
malarial fever, the spirillum of Obermier in relapsing 
fever, the bacillus of Eberth in typhoid fever, the Klebs 
Loeffler bacillus in diphtheria, the bacillus mallei in 
glanders, the bacillus of Nicobaer in the secretions of 
wounds of those suffering with tetanus, and what shalk I 
say more, for the time would fail me to go into an ex- 
tended consideration of this important subject. So with 
this introduction I willask your attention to a few exam- 
ples of the practical application of the microscope in 
diagnosis and prognosis. 


EXAMINATION OF SPUTA. 


Dried cover glass stained preparations must be made. 
’Since Robert Koch’s discovery of the bacillus tuber- 
culosis in 1884, their presence in the sputa has been con- 
sidered by all observers to be of great diagnostic 
value, and indeed when found in quantity are positive 
evidence of tubercular disease somewhere in the respir- 
atory tract or in the lungs, and yet, they may be found 
in the sputa and the case not be a hopeless one; one 
swallow does not make a summer, yet it might indicate 
its near approach, neither does the finding of one ba- 
cillus in the sputa of a suspected case prove it to be one 
of tuberculosis. Again, if the bacilli are found in the 
phagocytes only, and not free, and there is no indica- 
tion of destruction of tissues*present in the sputa under 
examination, a favorable diagnosis and prognosis can-be 
made, for it is evident the system is taking care of itself 
to a great extent and with good hygienic conditions and 
proper treatment the patient will in all probability 
recover. 

But if the bacilli are found free and contain spores 
and associated with spores indicating the vigorous 
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growth and rapid multiplication of the bacilli; or when 
associated with elastic fibers or areoli, indicating des- 
truction or breaking down of lung tissue, then a positive 
diagnosis of pulmonary phthisis and unfavorable prog- 
nosis should be made. 

The presence of the bacillus pneumonia of Fried- 
laender in the sputa, if in quantity, is positive evidence 
of pneumonia and when associated with dead pus in 
quantity is evidence of pneumonic abcess and with 
copious expectoration indicates the abcess is being dis- - 
charged through the bronchi with proWable recovery. 
But if the bacilli of tuberculosis are also present, it 
changes the diagnosis to pulmonary phthisis with mul- 
tiple abcess of the lung, a hopeless case with rapid fatal 
termination. 

The presence of pus, if in quantity, in the sputa and 
especially if dead pus, is evidence of an abcess some- 
where in the respiratory tract or in the lungs and when 
broken down tissue is also present the character of the 
debris will locate the abcess and so we may by micros- 
copical examination of the sputa, noting the presence or 
absence of certain well-known micro-organisms and the 
presence or absence of the various pathological pro- 
ducts, not only make a positive diagnosis and prognosis 
but often in unfavorable cases tell how long the patient 
will live with no other data upon which to base an 
opinion. 

EXAMINATION OF URINE. 

For the detection. of bacillus tuberculosis in the urine, 
dry cover glass preparations must be made and stained 
in the usual way. Also for the detection of the gono- 
cocci in the urine. Dead pus can only be recognized after 
staining in dry cover glass preparations. 

Tube casts.—Since the days of John Bright, of Eng- 
land, the presence of tube casts in the urine have been 
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regarded as an evidence of a serious malady. The ad- 
vance in medical microscopy in the later years have 
taught us to consider the quality of the casts of far more 
importance then the quantity. 

Mucine casts, with small amounts of albumen in the 
urine, the formative elements absent, indicate simply 
catarrh of the kidneys, while the same casts with form- 
ative elements present and imbedded in their matrix, 
indicating their acquisition to the casts during their 
formation in the uriniferous tubules, changes the diag- 
nosis to catarrhal nephritis, with favorable prognosis 
under treatment. 

Hyaline casts, with formative elements absent, indi- 
cate a more advanced state of disease than mucine casts 
under same conditions of association, yet favorable prog- 
nosis. Hyaline casts with albumen pus and renal epith- 
elium embedded in the casts, indicate clearly a case of 
tubal nephritis. 

Fatty casts, with columnar epithelium and with oil 
globules in situ, alkaline reaction, large amount of al- 
bumen—20 per cent or over—large amount of pus, mark 
the completion of the destructive process of which the 
hyaline casts mark the beginning and points clearly to 
a hopeless case of Brigiht’s disease with rapid fatal ter- 
mination, 

Pus in quantity in the urine of alkaline reaction, no 
tube casts, no blood casts, large quantities of bladder 
epithelium, small amounts of albumen, indicate a case of 
cystitis. 

Blood casts are only found in the urine in disease of 
the kidneys. 

Gonococci may occur in the urine from the extension 
of an old gonorrhea. 

Small round concretions in the urine are evidence of 
stone. If intermittent hematuria also exist, it is prob- 
ably in the ureter or pelvis of kidney, usually the crys- 
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tals present will indicate the character of the stone and 
a careful microscopical examination of the debris present 
will indicate its position. Stone cannot form in the 
kidney proper. 

Blood clots cannot form in the bladder in the presence 
of an equal quantity of urine. Blood may be present in 
urine and not be perceptible by microscopical examina- 
tion alone, as when the corpuscles are disintegrated and 
hemin is found in solution in the urine. In this condi- 
tion blood in the urine may be confounded with bile, 
aniline coloring matter, as in cases of fraud, or by 
urophein, or melanin in melanuria, in cases of melanotic 
cancer of the liver, or by the phosphates. 

When no corpuscles are present in urine which ap- 
pears to contain blood, by calling in the aid of chemistry 
we are able to differentiate. We put a few drams of 
the suspected urine in the test tube and carefully add a 
few drops of HNO, If the coloring matter is vegeta- 
ble, the urine turns yellow; if phosphate it is dissolved, 
if aniline color it is bleached, if melanin the urine turns 
dark and rapidly grows darker on exposure to the air; if 
bile is present we get a, ring with the usual play of 
colors at the point of contact. But if the coloring mat- 
ter is hemin we get a slight precipitation and a slight 
ring of albumen forms at the point of contact. Then, 
by the application of Feichmann’s test to a fresh sample 
of the urinary sediment we are able to produce under 
the microscope the hydrochlorate of hematin crystals, 
which is positive evidence of the presence of blood. In 
tubercular abcess of the urinary tract the bacillus may 
be found in the urine. : 

EXAMINATION OF THE BLOOD. 

There is a number of diseases and diseased condi- 
tions, diseases of the blood itself, conditions character- 
ized by abnormal changes in the constituents of the blood 
or marked variations in its normal constituents in which 
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an early positive diagnosis or prognosis can only be 
reached by microscopical examination of the blood. 
Fresh blood may be examined for plasmodium malaria 
and when found is positive evidence of malarial 
fever, also for the spirillum Obermier and when found 
is positive evidence of relapsing fever. For diagnosis 
of anthrax, and cases of filaria sanguinis hominis have 
been brought to this country from the tropics. Luke- 
mia, pseudo lukemia, pernicious anemia are diseases 
in which a Thoma-Zeiss counting apparatus and Fleischel 
hematometer are necessary accessories to the microscope. 

Examination of the exudate by the microscope in cases 
of suspected diphtheria would clear up many doubtful 
cases and improve our statistics wonderfully. I know 
of many cases of follicular tonsilitis that were pronounced 
diphtheria and cases of diphtheria are at times pronounced 
tonsilitis. But there is a gradual increase in the num- 
‘ber of physicians who are using microscopical methods 
to clear up doubtful and obscure cases of diagnosis and 
prognosis, and the time has come when the medical 
practitioner, be he general or special, must make use of 
this important means in diagnosis and prognosis or be 
left behind in the race. 


On a Deep North Atlantic Deposit. 
BysA. H. MACKAY, Bs AgRBisc.}: lea PaRes: C. 
SUPERINTENDENT OF EDUCATION FOR THE PROVINCE OF NOVA SCOTIA. 


Abstract of paper read 10th December at the Nova Scotian Institate of 
Science, Halifax, N. 8. 


The North Atlantic ooze was presented by Captain 
Troot of the S. S. “Minia” of the Anglo-American Tele- 
graph Company a few months before, when the material 
was very soft and bulky. Since then the water has evap- 
orated, leaving a hard mass of clayey mud less than 
one quarter of the original bulk. The material containsa 
large number of stones, pebbles and grains of sand, from 
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smallest size up to one of two or three pounds, as_ well 
as foraminiferous ooze, one portion of which was very 
much more clayey than the other portion. Captain 
Troot defines the position from which the material came 
as follows: 

“ Herewith the stones I spoke to you about. They 
come from a depth of 2450 fathoms in latitude 49° 50’ N., 
longitude 40° 15’ W. The current in this vicinity runs 
strong to N. E., varying sometimes two or three points 
either way, doubtless influenced by the moon. The 
surface temperature ranges from 54° to 59° Fahrenheit. 
This is as it is found nearly all the months of June and 
July. A little farther west we found cold water and 
very little current. I am also sending some Globigerina 
ooze which came up in the same mushroom anchor with 
the stones—the anchor being full except on one side 
where it had been washed out while heaving up, thereby 
exposing the stones. ” 

The spot is therefore not far from 700 miles south by 
east of Greenland and something over 300 miles north 
by east from Newfoundland. Itis beyond the Great 
Banks and well down into the profounder depths of the 
Atlantic, and just on the margin of the Gulf Stream, 
where it is tangent to that vast eddy whose circumference 
also sweeps drift from the regions of Iceland, brushes past 
the coast of Greenland and skirts the concave of Labra- 
dor and Newfoundland and to the Gulf Stream again. 

The stones were mostly very black in appearance, as 
if encrusted with manganese; but on testing this color 
gave only the reaction of iron. The most abundant 
were compact and vesicular lavas. There were also 
present fragments of gneiss, hornblende and limestones 
dark and white. Quartz grains and mica scales also 
abounded in the sand. All these pebbles were apparent- 
ly more or less water-worn, one specimen showing evi- 
dence of glacial polishing. | 
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A proximate analysis of the two layers of ooze gave 
an average of about 25 per cent of carbonate of lime and 
50 per cent of sand and clay for the one: and no more 
than 10 per cent of carbonate of lime and at least 66 per 
cent of sand and clay in the other. The most abundant 
species are evidently Orbulina globigerina. Then come 
Sphaeroidea, Pullenia, Biloculina, Puloulina, Anomolina, 
and Rotalina. There are also a few diatoms and sponge 
spicules. 

The presence of the stones would seem to prove that 
the spot must be on the margin of the Arctic eddy, for 
the heavy stones cannot be conceived to be dropped in- 
to the midst of foraminiferous ooze except from melting 
ice. The temperature observation also shows that the 
position is near the margin of the Gulf Stream, fora 
little further west the water was cold and there was very 
little current. The sediment forming at such a point in 
the bottom of the Atlantic must therefore derive its 
material from a very extensive range of geological for- 
mations, possibly a very considerable portion being 
brought by glacial action ultimately from the highlands 
of Iceland, Greenland and Labrador. 


A Method of Hermetically Sealing Cultures of Bacteria. 


By CHARLES F. DAWSON, M. D., 
Assistant in the Division of Animal Pathology, U.S. Dept. of Agriculture. 


In the November number of the “Centralblatt fur 
Bakteriologie und Parasitenkunde,” 1892, I published a 
preliminary note on a method for hermetically sealing 
culture tubes. At that time 1 was especially desirous of 
perfecting a seal to be used in making permanent cul- 
tures for exhibition at the World’s Fair, in Chicago, in 
place of the clumsy and inefficient arrangements which 
had previously been used to prevent evaporation and 
final contamination. 

Since publishing the preliminary note, I have had op- 
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_ portunities of testing the efficiency of the method. Out 
of about one hundred cultures sealed by my method, and 
placed on exhibition at Chicago, only about a half dozen 
became contaminated, and these few in all probability 
had the contamination in the cotton plugs before the 
seal was applied, they having stood for some days in the 
laboratory unprotected. 

On account of the fact that by this metliod cultures 
can be easily preserved for a long time (probably for 
several years), it is of considerable value to teachers and 
to persons who wish to exhibit cultures publicly. 

The special features of the method are that the seal is 
perfectly hermetical and is easily and quickly applied; 
it is transparent, and can be removed without destroy- 
ing the culture tube, qualities which make the method 
eminently satisfactory for the purposes for which it is 
intended. 

The method is as follows: Flame the end of the culture 
tube, and with a pair of flamed scissors trim the cotton 
plug down even with the mouth of the tube. Flame a 
thick cover-glass of the same size as the mouth of the 
tube, and lay it on top of the cotton plug. Soak a piece of 
sheet gelatine for one-half minute in a solution of bichlo- 
ride of mercury, 1-1000. Remove the gelatine and knead 
it between the fore-finger and thumb. The heat of the 
hand will make it sticky. The gelatine is then placed over 
the mouth of the tube, stretched a little by passing the 
nearly-closed left hand over the tube. The cover-glass 
is for the purpose of preventing bulging out or sinking 
in of the gelatine cover from changes of atmospheric 
pressure inside the tube. Now. place a small rubber 
band round the gelatine-covered end of the tube close 
up under. the flange. After the rubber band has re- 
mained on for two or three minutes, pass a sharp 
knife round the tube between the band and the flange. 
The gelatine and band thus cut away can be removed. 
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The edge of the gelatine disc thus made must be pressed | 
against the tube and outer surface of the flange, thus 
muking a self-retaining cap. When this cap has become 
dry, which will ordinarily require about half an hour, 
it is given a coat of shellac varnish in order to insure a 
perfect joint, and to prevent the gelatine from being 
broken. 

The varnish is applied by means of a camel-hair brusl 
and is made from the following formula: 


Absolute al¢ohol tS tr St tee eere Ut eS Pd hou 
White shcllac, Ace acs 


Bals. copaiba, 4 


Allow this mixture to stand for a fortnight in a quiet 
place. At the end of this time an amber-colored super- 
natant. liquid has formed. This should be, carefully 
drawn off into a separate bottle having a paraffined 
cork stopper to prevent evaporation and adhesion of 
the stopper to the neck of the bottle. 


EDITORIAL. 


Death of Dr. Townshend.—We are sorry to learn of the 
death, during the summer vacation, of one of our old sub- 
seribers, Dr. N.S. Townshend of the Ohio State University, 
He was one of the founders and one of the first Prof'ssors in 
the University. Of late he has not been so active as he was ten 
years ago. owing to hisadvanced years. He died at the ripe 
age of 79. He was one of the purest, kindest and most unselfish 
men we ever had the privilege of knowing personally. He did 
well his work and deserved his reward. 


Prizes for Work in Bacteriology.—The Boston Society 
of Natural History offers prizes for 1897 for original papers en- 
titled ‘Contributions to the Knowledge of Bacteria.” The 
prizes are of sixty and fifty dollars. For full information ad- 
dress the Secretary of the Society in Boston. 

Australian Association for Advancement of Science.— 
Weare pleased to receive a complete set of the Proceedings of 
this young and hopeful society. Its seventh meeting will be 
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held from January 3 to 10, 1897, under the presidency of pro- 
fessor Livesedge. Professor T. J. Parker is chairman of the 
section of Biology. 


A New Microscopical Monthly.—We have received the 
Zeitschrift fur angewandte Mikroskdpie, octavo, 32 pages, price ten 
marks ($2.50), edited by G. Marpmann, Leipzig. It deals 
chiefly with the technique of microscopy and partly with its 
scientific results. 


The Internal Structure of Calamite Leaves.—Mr. Hick 
of the Manchester Society examined some very small leaves, 
being those borne by the delicate ultimate branchlets, which 
looked more like those of a well grown Chara. He found them 
to be simple uni-nerved structures with a central, vascular 
bundle arranged on the collateral type and surrounded by a 
cortex in which can be distinguished an inner layer of cells 
with black contents continuous with a similar layer in the twig 
and styled melasmatic tissue. He also found an outer thicker 
layer of assimilating tissue. Surrounding the whole, he reports 
a single layered epidermis, consisting of cells of uniform size, 
with thickened outer wall. A transverse section of a leaf is 
similar in outline to that of a-pine-needle. It is rounded 
on the under surface and more or less flattened above with a 
large median portrusion above the vascular strand. 

Heretofore, very little has been known about the leaf of the 
Calamite. More was known about the root, stem and birk. The 
micrscopists of Manchester are being heard from continually 
though they have absorbed their society into the Literary and 
Philosophical Society and now meet asa section of the larger 
organization. 


Structure of the Spleen.—The anatomists have for a long 
time desired some means for getting at the structure of this 
organ and have been largely baffled in the'r efforts to preserve 
parts of the spleen in the same condition in which they were 
when the animal was alive. The changes which organs under- 
go immediately after death—not to say during the process of 
dying—were too long overlooked, and are not yet sufficiently 
appreciated. Dr. Carlier has announced a method of overcom- 
ing the difficulty, substantially as follows: He first gives the 
animal an anesthetic, paying especial attention to the complete- 
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ness of the process. He then opens the thorax, removes the 
apex of the heart, fastens a cannula in the aorta, and* washes 
out all the blood in the animal by irrigation with normal 
saline solution. This solution mu-t be of the temperature of the 
animal’s body. He then replaces the saline solution which 
has been injected with a strong warm solution of picro-corro- — 
sive sublimate. This penetrates the sinailest capillary, at the 
sume time killing and fixing every cell in every organ in a 
normal condition. The dissected orzans may then be sectioned 
with a microtome and mounts prepared with which to study 
the structure of the desired tissue. 


BACTERIOLOGY. 


Bacteriological Examination of Two Hundred and Six- 
teen Cases of Diphtheria.—Dr. F. Thymann (Hospitals Tid- 
ende, Nos. 10 to 18, 1895) examined bacteriologically 216 puat- 
ients admitted to the Copenhagen County-Hospital with a diag- 
nosis of diphtheria, his resuits being as follow: 


Number of . = Leeffler’s | Leeffler’s | Short 
Patients | APpearance of the Fauces | pacini* | Bacilli* | Bacilli 
19 Redness and swelling . . .. | 12 cases 7 cases 0 case 
29 Lacunar deposits ...... 1) Ngee 2 cases 
31 Small membranes... ... Tho ee topes ao 
153 Extensive membranes. ... | 98 ‘ 34° 1 case 
4 Fauces not examined* ... ies 1 case 0. 3s 
216 139 cases 71 cases 6 cases 


Amongst other cases the author mentions that ofa child, age 1 
9. in whom both tonsils and the uvula were entirely covered by 
a gray, fetid membane; and, later, the tonsils were covered with 
deep ulcerations, the uvula being totally destroyed by the ul- 
ceration. Repeated examinations, h»wever, only revealed the 
existence of streptococci. In all cases of tracheotomy the bac- 
teriological examination of the secretion from the can iula gave 
exactly the same results as the bacteriological examination of 
the fauces, the total number being twenty-six Of the 216 


* Tn all these patients tracheotomy was performed at once and the secre- 
tion from the cannula was examined bacteriologically. 
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cases mentioned above, 386 were complicated with croup, and 
only 3 of these were free from Leeffler’s bacillus. Dr. Thymann 
gives an interesting account of four brothers and sisters infected 
at the same time and in whom the bacilli found in all four 
cases were exactly alike. while the clinical appearance of the 
disease differed in all four. 


The Savages Are, Unconsciously, Bacteriologists.—M. 
Dantec has demonstrated that the arrow poison used by the 
natives of the New Hebrides contains neither serpent venom 
nor vegetable extract. It contains two deadly disease germs— 
the vibrion septique, which causes that form of blood poisoning 
known as malignant edema, destroying life in from twelve to 
fifteen hours if still alive, and the bacillus of tetanus. which if 
the former poison prove inert, will finish up the unlucky vic- 
tim in a much longer time. The poison is obtained from the 
earth in certain marshy places. The horse cannot be the origin 
of the tetanus germ, as that animal is unknown in that entire 
group of islands. 


MEDICAL MICROSCOPY. 


Diagnosis of a Tumor by Blood Examination.—Note 
from a Clinic by Dr. N. Senn. In the present case I can out- 
line a tumor with rounded, lobulated margins, that I can 
push forward and upward, the dullness extending by thespleen. 
Having located the tumor we shall attempt to recognize its 
nature by a very careful examination of the blood. We locate 
the tumor anatomatically with precision by resorting to in- 
sufflation of air per rectum, which pushes the tumor upward 
and outward, showing conclusively that it is an intra-abdomi- 
nal tumor. The general appearance of the patient already 
indicates that this splenic swelling has interfered with the 
process of heematogensis. It points to a serious affection of at 
least one of the principal blood-producing organs. I wish to 
show under the microscope the blood of this patient, which h's 
been subjected to a staining process recently devised for recog- 
nizing certain patholigical conditions of the blood, namely, with 
eosin. Under the microscope can be seen the eosinophilous 
leucocytes, or cells. And you will find the white corpuscles, 
or leucocytes, in the proportion of about 25 per cent; or one 
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leucocyte to every thre or four red corpuscles: hence a serious. 
change in the histological composition of the blood has already 
taken plaec. 

You will recognize, in the specimen, leucocytes, which con- 
tain two or more nuclei. It is this multiple nucleus that is so 
characteristic in these cases. In the normal reproduction of 
cells, there is always some symmetry in the splitting up of the 
protoplasm in ths formation of new cells, technically called 
karyokinesis. In these leucocytes no such characteristic process 
ein be seen, but instead, there is an irregular sylitting of the 
protoplasm; in other words, instead of karyokinesis you see 
here a beautiful picture of the process of fragmentation of the 
nucleus. It has been shown by Klebs and others long ago, 
that fragmentation is an entirely different process from karyo- 
kinesis, one meaning the reproduction of cells, ,the other a 
destruction ofthem. The nucleus is broken up in such a 
manner that it is unable to reproduce its own kind, and later 
undergoes molecular degeneration and is destroyed; hence the 
transformation of white into red blood-corpuscles does not 
take place. This is the reason why the patient becomes more 
anemic, and is the direct cause of that progessive anzemic, and 
so invariably foundin connection with splenic leukemia. 


NEW PUBLICATIONS. 


Object Lessons in Botany from Forest, Field, Wayside and Gur- 
den. By Edward Snelgrove, London, 1895, 297 pp. with 1538 
figures. 

This book is well spoken of and designed to aid teachers in 
giving a course of 100 lessons to boys and girls, leading them 
over the paths by which they will discover scientific facts in 
the order and by the steps through which the original dis-~ 
coveries were made. We will speak more fully after hav- 
ing seen a copy of the book. 


_ Insect Life. Weare sorry to learn that this periodical has 
been discontinued. It was established by Prof. C. V. Riley a 
few years ago and strangely comes to its end at about the date 
of the death of its founder. We fear that an error has been 
made in suspending its publication. 


MR. JOSEPH ZENTMAYER, 


FOUNDER OF THE PHILADELPHIA OPTICAL HOUSE WHICH BEARS HIS NAME. 
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On the Radiolarian Deposits of the States of Alabama and 
Mississippi. 
By K. M. CUNNINGHAM, 
MOBILE, ALA. 

For several years past, readers of both Journals edi- 
ted by Chas. W. Smiley have been treated to an interest- 
ing and valuable series of papers from the pen of the 
Rev. Fred’k B. Carter bearing on the study, classification 
and distribution of the Radiolaria. In one of the intro- 
ductory articles, he kindly identified. me with his work 
by quoting therein, from an article of mine, entitled 
“ Diatomology ” which had appeared somewhat earlier. 
But before the initial paper of his series had appeared in 
the AmeERIcAN Montuty Microscopica, JouRNAL, I had 
already put upon record the occurrence of Radiolarian- 
bearing chalks and shales in the vicinity of Enterprise, 
Miss. When I now reflect on the relatively simple and 
inconspicuous manner in which it was done at the time, 
in contrast to my present experience and familiarity with 
the deposits, I have occasion for surprise in several par- 
ticulars. In my earliest study of the material, and with 
the object in view of putting it on record, I prepared 
about ten slides, and indicated the position thereon of 
about eighty of the Radiolarian bodies. I did this by 
means of dots of India ink on the cover-glasses, so as to 
enable the fossils to be easily found. These slides, ac- 
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companied with a descriptive article, were donated to, 
and placed upon record by the New York Microscopical 
Society. In the light of my present experience and 
familiarity with the deposits, the results noted above 
would appear to be trivial in comparison. With the 
ereater experience since acquired, the same deposits can 
by proper treatment be made to yield their interesting 
fossil contents, sufficient for hundreds of slides at a time. 
The result of a single cleaning is that a momentary 
glance ata slide acquaints the observer withall of the 
curious and interesting features of the deposits. While 
the deposits are not of transcendent interest as regards the 
beauty or richness of the forms they have an interest, 
regarded from a geological standpoint, probably equal to 
that of the renowned deposits which have in past times 
contributed so much. The latter, already familiar to 
students of the microcosm, are usually and chiefly de- 
rived from the strata of marine islands which project 
their summits and slopes from deep blue seas, while 
these, the subject of this paper, are derived from sedi- 
mentary strata forming an integral part of our North 
American continent. The retrogressing waters from an 
ancient sea left these high and dry, but their sediments 
were doubtless laid down in a sea whose waves oscillated 
and pulsated in the Eocene period of the Tertiary, or in 
that just following the epoch of the ‘ Chalk ’’—and whose 
sedimentary siliceous clays lap over the rocks of the cre- 
taceous period. 

Recently, and during the month of June, 1895, I hada 
favorable opportunity in which to study the characteris- 
tics of the strata yielding these Radiolarian clays. I was 
traveling due east on the public highway, from Quitman, 
Miss., to Butler, the county seat of Choctaw County, Ala., 
a distance of thirty-two miles. Along the route tray- 
ersed, the summits of the axial lines of the Buhrstone 
ridges were crossed at frequent intervals, and over them 
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much might be seen of the natural outcrops as left ex- 
posed along the public road. The highest summit or 
ridge crossed had a probable elevation of some six hun- 
dred feet above sea level. Hxaminations made of the 
strata of various points, showed the material to be made 
up of various degrees of induration of the Radiolarian 
clays, ranging from complete flinty silicification to clays 
quickly softening to muds on immersion in water. The 
latter (readily reduced clays) were remarkable for the 
richness of the foraminiferal forms and for the simple 
arcuate sponge spicules contained therein. The various 
samples of rocks tested showed a variation in the rich- 
ness of the contained Radiolarian bodies, some samples 
approximating a richness of fossil contents equal to the 
deposits derived from the Barbadoes chalks. They con- 
tained a relatively limited number of species in associ- 
ation, probably some twenty or more, but they might be 
ageregated together, or concentrated to any required ex- 
tent. All of the Radiolarian clays of these deposits gave 
a combination of Radiolarians, Diatoms, Foraminifera, 
and sponge spicules. The spicules, as a rule, were of a 
rather complex pattern, branched and bifurcated on the 
order of elks’ antlers. Owing to the difficulty of reduc- 
ing or eliminating the amorphous clay matrix in which 
the fossils are embedded, the best results that the mate- 
rial is capable of yielding have not thus far been attained. 
I speak with reference to the richness of species contained 
in the material. My usual method for determining the 
presence and collecting the Radiolarians, is to tritu- 
rate, or rub the softened clay on a small flat square of 
india-rubber. During repeated washings there is a final 
and complete elimination of all clay sediments, leaving 
the sand grains, mica, and various fossil bodies as a resid- 
uum. After this the silicious fossils of the several 
kinds may be secured by tens of thousands, but at the 
cost of destruction of the more delicate and minuter 
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species, and the breaking off of the spines of such species 
as may chance to have them. 

I could find no process of acid treatment that would 
remove the amorphous clay particles which are an imped- 
iment to the concentration of the Radiolarian bodies. 
When a relatively large amount of the clay has been 
cleaned by the reduction process noted above, it then be- 
comes possible by various .expedients to get separately 
the spherical Radiolarians, and the Foraminifera. But 
the discoidal diatoms and flatish sponge spicules usually 
remain together. The very fine sand and mica scales are 
finally eliminated from the desired fossils, as they gener- 
ally adhere to any Japanned surface, and may be blown 
away as of nouse. The Alabama and Mississippi Radio- 
larian deposits owe their refractory nature largely to a 
metamorphosed condition characteristic of the Buhrstone 
horizon of the Tertiary deposits the world over. By 
silicious infiltration, sedimentary strata of a partially cal- 
careous origin and containing spiral shells and minute 
foraminifera, have been silicified, as is clearly shown by 
the foraminifera, and the clay material itself resisting so- 
lution in the strongest of known acids. 

The Radiolarian stone from Jeremie, Hayti, dissolves 
speedily in cold citric acid, which dissolves likewise the 
profusion of calcareous foraminifera, leaving intact the 
Radiolarians and sponge spicules, while the same nat_ 
ural rock has a flinty toughness. The well known Bar- 
badoes chalk is soft and tender enough to be reduced and 
cleaned by boiling solutions of soda or potash. Both of 
the last-named deposits are strikingly different in the 
character of the fossils held therein. By comparison, the 
paucity of species as noted in the Alabama and Miss- 
issippi deposits will be seen. There still remains a 
probability that at some future time strata or thin layers 
may be found among those in Alabama and Mississippj 
of the same general character and richness, as noted 
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from extra North American localities. With these, micros- 
copists are generally familiar. 

At an earlier period, when I was less familiar with the 
Radiolarian clays and their method of preparation, I trans- 
mitted to Rev. Fred’k B. Carter some of the material for 
his study and examination, which proved to be a disap- 
pointment to him. This related to the ease of treatment, 
cleaning and concentration of fossils therein, as negative 
results seemed to obtain from such treatment as the 
material received at his hands. In order to compensate 
for the negative results, I made a small cleaning for his 
inspection and sent it to him with an urgent request to 
mount the same, so that there might be at least one com- 
petent witness to the presence of a Radiolarian deposit in 
this section. Complying with my request, he kindly ex- 
amined the material and sent a list of the few species 
noted by him and comprised under the following Genera: 
Cenosphera, Ethmosphera, Halioma, Actinoma and 
Elipsostylus. At about the time of this approximate 
identification of the genera, I was preparing some notes 
on the micro-geology of Alabama. The names of these 
genera were introduced into the notes relative to the 
Alabama Radiolarian deposits, full credit being given to 
Rev. Fred’k B. Carter for his aid. Reference may be 
made to the Report of The Alabama Geological Survey, 
entitled ‘‘ Report on the Geology of the Coastal Plain of 
Alabama, 1894.” 

Recalling, in this connection, the eloquent plea made by 
Rev. Mr. Carter, on a former occasion, for students to 
take up and pursue the study of the Radiolaria as a fruit- 
ful source of investigation, I volunteered to show my 
appreciation, and to lend my help in popularizing the 
study which he regarded as being neglected. With this 
object in view I sent him a large specimen of a Radiolarian 
chalk, thinking that anything, however barren in aspect, 
though giving promise of Radiolaria in return for its 
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proper treatment, would interest an enthusiast. Hvery 
diatomist knows what it is to run barren muds and clays 
through analysis and have in return disappointment. 
Some time after its receipt, Rev. Mr. Carter replied that 
much valuable time had been lost by him in its treatment, 
as he got nothing out of it for his pains. On my part I 
regretted this result, but about a year or so later, I was 
testing the identical material as sent to him from the lo- 
eality of Andalusia, Covington Co., Ala., when I found 
that in every small cleaning made by myself, there was 
to be found a small uniquely shaped diatom of the Tricer- 
atium species. 

Later, finding it had not been described or figured 
among the seventy-five species of known Triceratium | 
listed in Wolle’s Diatomacee of North America, which 
list as stated in his work included all known North 
American diatoms figured up to the date of publication, 
1892, I determined to figure and describe it and place it 
upon record. I called it Triceratium zabriskiei. I sent 
a sample specimen of the chalk, a drawn figure of the 
diatom, and a slide preparation showing four of the Tri- 
ceratium zabriskiei, along with the radiolarian and 
spicular fossils of the deposit, to the New York Microscop- 
ical Society, and added a description of its specific 
characters. The diatom as named and submitted by me 
was referred toin the Journal of the New York Microscop- 
ical Society, which fact fulfilled all the requirements 
that I had in view in naming it. 

EK. Thum’s catalogue of 1895 enumerates three hun- 
dred and sixteen species of Triceratia in his stock of 
slides, while Wolle figured about seventy-five as the limit 
of known North American species. . It looked a little rash 
to add a new name to the list of species, but a peculiarity 
of the Southern Radiolarian deposits will- save this 
diatom from being confused with the Buropean, Asiatic 
or African species already listed, 
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Any piece of the Andalusia chalk, as large as a marble, 
will give this exceptional form of a Triceratium, along 
with Radiolarians, sponge spicules and a few discoidal 
diatoms, chiefly Coscinodiscus with the treatment and 
manipulation suggested in the earlier part of this article. 
I'think it opportune to state at this point, that if the 
process given by me herein is duly familiarized, and used 
by any student, he will have available an open door to a 
wide range of microscopical truth. If applied in many 
other directions, it will reveal to him many things of 
interest, that would otherwise remain hidden from his 
sight, and therefore be lost to his descriptive powers. 

The time may yet come when the Geological Survey of 
the United States will find it useful as well as beneficial 
to have the microscopic structure, contents and compo- 
sition of all of the Tertiary formations of the United 
States properly and adequately worked up, and out. In 
that case, the Micro-geologist, who is now unfamiliar 
with the beautiful results of Micro-geology, can, after ac- 
quainting himself with the data thus acquired, write with 
greater assurance, and more certainty. In the study of 
the earth’s crust, the work of the microscope and its 
revelations are practically ignored. As a natural conse- 
quence it will necessitate some future historian to recast 
and unfold the genesis of the given stratum on a more 
scientific and accurate basis. This vein of thought was 
suggested by a partial perusal of the great volumes deal- 
ing with the Coastal Plain Report recently issued by the 
United States Geological survey, in which Asisstant W. 
J. McGee in a masterly manner handles the whole of the 
Gulf Coastal Plain from Washington, D. C., to Texas. 
Therein, as a giant commander, he harmonizes and equal- 
izes the combined work of all antecedent surveys. All 
this is accomplished without aid from microscopic sources. 
Among the chiefs entrusted with the direction of State 
geological surveys is Dr, Eugene A, Smith, Ph.D,, 


336 THE AMERICAN MONTHLY [Nov. 


Alabama State Geologist, whose kind recognition of the 
utility of the microscope to the practical geologist has 
enabled me to be of some assistance in the survey of this 
state. He has published a synopsis of most of the micro- 
scopical studies of the rocks, clays, ete., of several of the 
formations in Alabama, and from time to time has sent 
samples for determination out of which very useful re- 
sults were obtained. More particularly has light been 
cast on the problem of the occurrence of a true cretaceous 
chalk in Alabama. A single casual outcome from the in- 
troduction from the word “Chalk” into the terminology 
of the Alabama formations has led to a prediction from 
an Ohio cement expert that Alabama in his opinion is 
destined to produce annually $5,000,000 worth of 
cement from her chalk resources. 

As one approaches Enterprise, Miss., from the north, 
ata point where two separate lines of railroads parallel 
each other, there may be seen a beautiful illustration of 
the stratification series of the Radioliarian-bearing 
rocks. The trains run through deep, but very wide cuts 
at intervals for several miles, when the observer will note 
the chalky whiteness of the almost perpendicular walls of 
the cuts, and the nearly horizontal layers succeeding each 
other with a regularity as if done by human agencies. 
As cut after cut is passed, the effect of erosion may be 
noted. The cuts present arched contours where the 
planes of the walls cut the hill surface, while the horizon- 
tal planes of the stratification do not exhibit any deviation 
from straight lines in their trend from north to south nor 
indications of the synclinal or anticlinal folds of the rocks 
of the carboniferous period. All of these thousands of 
thin layers represent a slow rain of Protozoan and other 
life during the aeons of the Hocene of Geology. They 
have been crystallized or molded, particle by particle, 
speck by speck, to form a part of our terrestrial globe. 
This rain still persists in the great oceans of to-day. It 
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was mostly from soundings taken by the Challenger 
expedition, 1876-78, that Radiolarian science was enriched 
with some four thousand new species unknown previous 
to their publication in the Challenger reports. 


Microscopical Technique Applied to Histology.—XIL. 
[FROM THE FRENCH OF RENE BONEVAL.] 
Continued from Page 268. 


Epidermis.—Take the skin from the tip of the finger 
and make— 

Sections.—To get a general view of the layers of the 
epidermis treat a small piece with alcoholand gum. Cut 
perpendicular to the surface; picro-carmine, glycerine. 

Hleidin.—A section is stained on the slide by the fol- 
lowing: picro-carmine, 1 per cent, 1 drop; distilled water, 
10 drops. Examine by a low power, and when the grains 
of eleidin are red add the thin cover. Replace the picro- 
carmine by a drop of neutral glycerine allowed to pene- 
trate slowly. This preparation will keep well. To see 
the eleidin grains disappear, treat another section, colored 
as described, with acetic acid glycerine. 

Osmic acid method.—Put a piece of skin 1 mm. square 
and well freed from subcutaneous tissue, in a few c. c. of 
1 per cent osmic acid. In 24 hours wash carefully in 
filtered water (12 hours), and harden in gum and alcohol. 
Sections, perpendicular to the surface, stained or not in 
alum carmine, will show the different layers of the epi- 
dermis with remarkable distinctness. 

Bichromate method.—A piece of skin is left fora month 
or longer in a large quantity of 2 per cent ammonia bi- 
chromate (use 200 c. c. of solution to 1c. square of skin). 
Wash in a large amount of water for 24 hours, harden in 
gum and alcohol. Make very thin sections perpendicular 
to the surface, and mount in carbolic acid water. This 
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is the best way to see the connecting filaments between 
the cells of Malpighi’s mucous body. 

Union of the epidermis and the dermis.—Take a shred 
_of skin from a region where the epidermiec layer is thin, 
and macerate it in the following: water, 150 grms. ; 
acetic acid, 1 grm. In from 24 to 48 hours, seize, with 
the forceps, an edge of the epidermic layer and tear it off 
gently. You will thus obtain the epidermic} plates; ex-_ 
amine the lower surface. 

The dermis.—To the preceding methods by which this 
layer may be studied the following should be added: 

Elastic fibres.—A section obtained after the action of 
alcohol is deeply colored by picro-carmine, washed, 
mounted in a mixture of glycerine, picric acid and formic 
acid. Also stain a section deeply with eosine and mount 
in a drop of 40 per cent potash solution. Also section 
as before, place in the following stain for 24 hours: 
dahlia grms. 0.2; alcohol, 5 grms.; distilled water, 5 
erms.; dissolve and add: nitric acid, 2 grms.; water, 
18 grms.; alcohol, 10 grms. After staining, treat with 
acetic acid and mount in balsam or in glycerine. Inthe 
last mentioned the preparation will not keep. 

Cells of the dermis.—Treat a section by Erlich’s method 
for granule cells. 

Cells.—A piece 1 or 2 mm. square is put in filtered 
fresh lemon juice. In 10 minutes wash rapidly and put 
in a few c. c. of gold chloride. Wash again, and reduce 
in the 4 formic acid for 24 hours. Harden in gum and 
alcohol; mount the sections in glycerine. 

Blood vessels.—Inject an amputated human finger. 
Treat a piece of skin from the tip with bichromate, gum 
and alcohol. Section perpendicularly to the surface ; 
alum carmine, balsam. 

Lymphatic vessels—A hypodermic syringe with a 
short, fine-pointed needle is filled with the soluble blue ; 
pierce the skin obliquely and inject. If an elevation is 
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formed, repeat; if it makes a spot by rapid diffusion, 
the preparation is a success. In this case inject the 
blood vessels with carmine gelatine, harden with bichro- 
mate, alcohol, gum; section perpendicularly to the sur- 
face; mount in balsam. 

Sweat glands.—Take a pieve of skin, as fresh as possi- 
ble from the fingers, axilla,ete. . . . To fix, use alcohol, 
or bichromate, or osmic acid,following the proper methods 
for the reagent selected. Make thickish sections to show 
the tube, exceedingly thin ones to study the details. 
Stain with picro-carmine, alum carmine, or hematoxylin 
and eosine. 

Sebaceous glands.—Take a piece of the skin of the scro- 
tum, treat for 10 days with 2 per cent bichromate so- 
lution. Harden ingumandalcohol. Stain some sections 
by hematoxylin and eosine, mount in balsam; place 
others in a small tube containing picro-carmine. When 
properly stained (in about 24 hours), wash in water, ex- 
pose to the vapor of osmic acid, mount in glycerine. 

Hairs; epider mis.—Put a hair in water containing some 
40 per cent solution of caustic potash. Raise the tem- 
perature slightly, scrape the surface with a scalpel, ex- 
amine the result in a drop of the potash solution. 

Cortical layer.—Put a hair on a slide ina drop of ordi- 
nary sulphuric acid. Cover and warm gently over a 
flame. ‘To dissociate the cortical cells press the cover 
with a needle. 

The medulla.—To study the medullary cells, take white 
hairs. Boil in a 40 per cent solution of caustic soda 
until the cells swell up and shrivel. Cover and examine 
with high power. If the cortical layer prevents obser- 
vation, tease the hairs with needles. Entire series of 
medullary elements may thus be readily isolated. 

Sections— . . . . To a slide fasten a hair by 
one end with a drop of wax; repeat with a second hair, 
a third, a fourth, etc., side by side, softening the wax 
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with a hot needle. Spread a piece of diachylon plaster 
the width of the slide at the opposite end. 

On the plaster place wax to hold each hair in place, fast- 
ening it by a heated needle. Treat the hairs thus ex- 
tended and fastened side by side, with absolute alcohol, 
then by ether, taking care not to wet the diachylon. 
This done, wet with collodion so as to engulf them in a 
mass as the ether evaporates. Remove the layer of col- 
lodion containing the hairs and harden in chloroform. 
Imbed in paraffin. Make perpedicular sections. Avoid 
the use of clove oil, which would dissolve the collodion, 
but clear with bergamot oil or by benzine. 

Epithelial sheaths of the hair follicles.—Take a piece 
of hairy skin as fresh as possible from which the hairs 
have been shaved. Treat with alcohol (24 hours), 
gum (48 hours), alcohol (24 hours). 

Make two series of sections, some parallel with, others 
perpendicular to the surface. It is necessary to observe 
certain rules to obtain good longitudinal sections com- 
prising the hair, the epithelial sheaths, and the papilla. 
The hairs not being inserted vertically but more or less 
obliquely, it 1s necessary to make the sections in the 
proper direction, as can be done after some experiment- 
ing. The best way is to make sections free hand and to 
make a large number with the razor variously inclined. 
Good sections should be stained by picro-carmine, and 
mounted in glycerine. 

The nails ; dissociation.—Place a bit of the finger nail 
in a drop of 40 per cent potash or of ordinary sulphuric 
acid, and warm over the flame. Cover and compress 
lightly. It is necessary to examine the preparation from 
time to time to avoid too great heating. With potash 
the horny cells swell up and show their nuclei. Macerate 
a fragment for 24 hours in ammonia; examine in the 
same after pressing on the cover glass with a needle. 

Sections,--To be instructive these should include the 
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nail, the bed, the matrix, the subungual fold. With a 
pointed scalpel circumscribe the tissues about -the nail, 
carfully grazing the bone. Place the whole in 90° alco- 
hol (24 hours), then harden in gum and alcohol. Cut off 
longitudal and transverse pieces; place these in a micro- 
tome, imbedding in cork, not in pith. With a strong 
razor cut the cork and the nail as if imbedded in pith. 
It is necessary to keep the material well wet with alco- 
hol while sectioning. Very thin sections are not needed; 

stain picro-carmine, mount in neutral or in acid 
elycerine. 

Nerve endings.—We shall successively study the intra- 
epithelial nerve fibres, the corpuscles of Meissner and 
those of Paccini. 

Intra-epithelial fibres —From a perfectly fresh finger 
take from the palmar surface of the 3d phalanx, a piece 
of skin | or 2mm. square. Removing the subcutaneous 
cellular tissue, place the skin in a mixture of gold chlor- 
ide and formic acid (gold chloride, 1 per cent solution, 4 
pts., formic acid, 1 pt.; boil and cool). In an hour trans- 
fer to water slightly acetified, and having removed the 
excess of gold, plunge rapidly in distilled water. Re- 
duce the gold by day light (from 36 to 48 hours); place 
the piece in strong alcohol. Section perpendicularly to 
the surface. Mount in glycerine. 

Meissner’s corpuscles.—These may be well observed in 
sections made after osmic acid and alcohol. We will de- 
scribe other methods, as follows. 

A piece of skin from the pulp of the finger is put for 15 
minutes in lemon juice. Wash; put in gold chloride or 
in the double chloride of gold and, potassium for 1 hour. 
The reduction is attained in slightly acetified water in 
day light. This is accomplished very slowly (two or even 
many days), soa more rapid method has been sought. 
From the gold transfer for 12 to 24 hours to water; warm 
in a saturated solution of tartaric acid to 70° or 80° C. 
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In a few minutes, 15 or 20 at most, the pieces take a beau- 
tiful color varying from vivid red to deep violet. Too 
long warming will produce a black and granular de- 
posit, which prevents observation. By experiment we 
reach the proper point. After either method, the piece is 
placed in strong alcohol. . . . Make sections perpen- 
dicular to the surface ((n gum); mount in glycerine. 

Paccini’s corpuscles.—Ilt is well to study these first in 
mesentery of a kitten. Spread out a portion of the mem- 
brane taken from near its point of insertion, and search 
for the corpuscles with a low power. When a few have 
been found . . . free them by needles from connective 
tissue and fat cells, and put them in a silver nitrate, 1 to 
300. When impregnated with it, wash and mount in 
glycerine. . . Intoa very fresh human finger, in the 
course of the nerves inject with a hypodermic syringe 
1 per cent osmic acid. After cutting the skin along the 
course of the nerve, take one of the pieces and dissect it. 
In the midst of the fatty layer, colored black, we see 
Paccini’s corpuscles colored a clear translucent yellow. 
Collect them, free them from the debris of connective 
tissue, and plunge them into a1 per cent solution of picro- 
carmime for 24 hours. Wash them, harden by alcohol. 
With a little practice, longitudinal and transverse 
sections may be made by imbedding inelder pith. Or 
they may be imbedded more easily in paraffin, as follows. 
From the 90° alcohol, they are placed in absolute alcohol 
(12 hours), then in oil of cedar for 12 hours, finally in 
paraffin. . . The paraffin should be dissolved from 
the sections by benzine; mount in balsam. To see the 
capillary net work in the corpuscles inject the finger with 
the Prussian blue gelatine mass. 


To be Continued. 


1895. | MICROSCOPICAL JOURNAL. 343 


Microscopical Examination of the Sand Stone in the 
State Prison at Carson City, Nevada. 
By ARTHUR M. EDWARDS, M. D. 
NEWARK,WN. J. 

Of course, having put forth the theory that an inland 
sea of vast extent, containing fresh water, existed some 
time previous to the Oligocene Tertiary, that is to say 
when the celebrated Monterey, California, and Richmond, 
Virginia, Bacillarian (Diatomaceous) deposit existed, I 
was bound to prove it in every way. I therefore gath- 
ered specimens from everywhere. I corresponded with 
numerous persons who could know anything about the 
supposed Occidental Sea. In this way I got earths from 
different parts and learnt something about the country. 
It is true that I had specimens gathered by the North- 
west Boundary Survey and California State Geological 
Survey and also by the gentlemen connected with the 
United States Geological Survey. But this was not 
enough. I‘had crossed the so-called great plains in the 
cars twice, but I did not stop to get specimens. I only 
viewed the land from the car windows. It was flat, in 
fact truly a plain, watered very feebly and without trees. 
Growing upon it was sage bush but no grass. It cannot be 
wondered that it was called, by the first who crossed, the 
ereat American desert. Among the rest I got informa- 
tion of the occurrence of ichnolites at Carson City, 
Nevada. There were impressions in the sandstone look- 
ing like foot prints of men whose feet were covered by 
moccasins. Of course this caused a stir in the scientific 
world and elsewhere. For the sandstone was stone and 
placed by geologists in the Tertiary. I got the publica- 
tions by Prof. Brewer and Dr. Harkness on the subject 
and I learnt all I could about it. 

The fossil footprints are upon the layers of sandstone, 
not very firmly strong, in fact some of it is clayey. They 
are in a quarry within the state prison at Carson City, 
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Nevada, and, as I have said, excited considerable dis- 
cussion. Prof. Blake, who examined them, does not 
say what they are. Dr. Harkness thinks them those of 
a man covered by moccasins. Certainly they do resem- 
ble human footprints. And the sandstone, it must be 
remembered, is ranked by good geologists as Tertiary. 
But Tertiary is aterm not very uncertain, since Prof. 
Lawson says the Tertiary sandstone of Monterey. Cali- 
fornia, may be recent also. But if they are ranked as 
older Tertiary, Eocene, as I do, then they carry man and 
his footprints far back, and this is the earliest that man has 
been put without finding fossil bones to confirm it. I 
have examined the sandstone which { got with a por- 
tion of one of the footprints itself. For these I am in- 
debted to Mr. Frank Bell, the warden of the state prison, 
and although the sandstone is coarse, containing very 
little clay, and therefore does not contain any Bacillari- 
acer, as I at first expected, it looks like the sandy 
clay that is left when the water washed over it and 
thereby removed by solution the Bacillarian shells. That 
the shells of Bacillariacew are truly soluble, and very 
soluble, we have only to place on a filter some of the 
fresh water deposits, such as the Keene, N. H., or 
Weequatrick Lake, N. J., and permit the water to flow 
through it. In time we shall find it grow smaller by 
degrees and beautifully less until it all disappears. In 
the Carson City earth the sand is left behind, being less 
soluble than the Bacillarian shells, or the shells pass 
down to a lower spot. We must look for them at a 
lower point. 

Mr. Bell has an idea “that the sand hill is the bar 
formed at a mouth of a river ina large lake.’”’ Perhaps 
it is so, but I have not examined it personally. At any 
rate it was on the borders of a sea, the Occidental Sea, 
and Bacillarian shells are found near the bottom, as at 
Five Mile Canon, Virginia City, in Nevada. There is also 
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among the specimens Mr. Bell sent a fresh water mussel, 
a Unio, “such,” as he says, “as are common in Carson 
river to-day.” 

The following section of strata is given: 


SENG > Cl ouverts hata site stator ee ek pct ee nae 18 inches 
Sandstonels aetiede tle owe A ee ed ae a4: feet 
Claiys: + Aare sey i GA Oe Dineen Lad 5 bs a Lee ek eRe og Oe 2 inch 
Sand ston eee meee entra eee tee ere, ee, ee a PO rea ree ee 16 feet 
Ane Selay. caer) ei owen ce AL ae hee meee ahs nena 4 2 feet 2 inches 
Coarseistandstone soe bere es ie a eh 10 inches 
Dandy; clay) withrimachks) pa sj ii 2s Be Son Se 3 inches 
SANCStONEG wot ewGne aie ere oa ahi eet Le 18 to 24 inches 
Clay, layers, wit tracks’ 0.0/0 ts Ly See en 1 to 2 inches 
Sandstone below the quarry floor ooo. oe... 38 feet 


So that the tracks seem to be in two layers, sandy clay 
and clay. The tracks are as follows: Elephas or the 
mammoth, elk or American reindeer, bos or buffalo, 
horse, wolf, tiger, peccary, mylodon or giant sloth, birds 
and the so-called ‘‘Homo Nevadensis” which it will be 
seen 1s contemporaneous With the others, the mammoth 
included. Prof. Marsh thinks these so-called Homo 
Nevadensis are not human but formed by edentates, and 
it appears reasonable. At any rate they are important and 
mark the time when man did or did not exist in the 
Eocene of the Occidental Sea. 

Now as to why I make the Carson City deposit Eocene, 
You must include the Five Mile Canon, Virginia City, in 
it, because I believe that is the lighter portion washed 
from the Carson City deposit. I believe that they both, 
the Carson City and Five Mile Canon, existed at the same 
time and were contemporaneous with the Mono lake, Cal., 
and Utah deposits. Now when the sea was full of water and 
Bacillariacee deposited, there came a raising up of the 
bottom by voleanicagency. This volcanic agency formed 
the lava and trap that is found now all over the plain. 
It broke out in several places but more particularly in 
the Lassen’s Peak region in California. Suffice it to say 
the water had to escape. This it did by the Columbia 
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river in Washington and the Colorado river in the south. 
Some of it escaped through California by means of 
Feather river and Sacramento and San Joaquin rivers. 
It flowed to the Pacific before the Monterey rock con- 
taining Bacillariacee was formed, and is older than that 
rock which contains marine shells and is contemporan- 
eous with the Richmond, Pennsylvania, Spain, New 
Zealand, Algiers, and Denmark deposits. These are all 
Oligocene Tertiary. 

I believe fresh water Bacillariacee were older than 
marine Bacillariacee. For they are found in the Newark 
(Triassic) sandstone and in the older Silurian. 


Special Staining Methods in Microscopy, Relative to 
Animal Tissues and Cells. 
By DR. G. P. UNNA. 


[Translated from the German by Geo. W. Cale, M. D., F. R. M. S., London, 
St. Louis. ] 


ACID NUCLEI. 


The teaching of the relative independence of those micro- 
orgauisms, which we call ceils, within the large organism 
of an animal or vegetable body, has been the predomi- 
nating one for more than a generation. We think, 
conscious or unconscious, cellular physiologically or 
cellular pathologically (Virchowlogically, if I may be 
permitted to so express myself, even if in more recent 
times—and correctly—from different sides), noteworthy 
efforts are being made to detect the hfe peculiar to the 
intercellular substance and fluid tissues, and in part even 
to bring the anatomical cells under the jurisdiction of 
those substances. Although at present we do not deal 
with structureless ‘ juices” and amorphous layers, but 
with substances the closer examination of which is made 
possible by the chemical reagent and the microscope, yet 
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these efforts remind us unconsciously of the per-Virch- 
owian period where they worked with less efficient acces- 
sories; although we cannot fall back to that time, unequally 
balanced in being rich in imagination and poorer in 
knowledge, yet we have described a circuitous route, and at 
the same time approached somewhat the views of an epoch 
which knew only the central influences of strong power, 
but had yet no idea of the decentralization of life. This 
decentralization, the putting up of units of a lower order, 
has always and in all natural sciences proved itself to be 
the most effective lever of progress. What the atoms 
are for the pysicist, the molecules for the chemist, the 
cells are for us. Although their anatomy may be ever 
so limited, we calculate with them and we think in them; 
and yet cellular pathology would not have taken such 
unrestrained possession of our minds during the last 
decade if it had not received a support of unknown 
power in the teachings of karyokinesis. 

As the bulk of working power upon anatomical, yes, 
we can wellsay upon microscopical ground, had thrown 
itself upon the investigation of the wonderful play of the 
nuclear threads, and finding here for the first time rules 
and laws for a complicated substratum of propagation, 
the importance of which daily became enlarged, the 
independence of. the single cell became established so 
impressively and in so tangible a manner, and for 
everyone who wished to see, as it had never been 
before. 

Although the bacterial poisons, or auto-intoxicants, 
may still under certain pathological conditions on the 
one side, and chemotactic incidental peculiar juices on 
the other, there may forcibly and without consideration 
break in upon millions of cell individuals and claim the 
field in the more quiet work of reconstruction at least, 
and also in the most varied disturbances, progressive 
from the beginning, the faculty of propagation of the 
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single cell, and along with its independent value, steps 
undeniably to the front. Until now this view of the 
cellular pathology has held its own against the dangerous 
attack of Grawitz, who finds in already formed inter- 
cellular substances under certain conditions the matrix of 
anew cell growth. If, then, the positive karyokinetic 
pictures are at the present time the firmest support of 
the cellular pathology and the most obvious proof of an 
independent cell action, likewise it is certainly a question 
of the utmost importance whether we can immediately 
detect with the microscope in how far the existing cells 
of a certain tissue are capable of propagation. Of course, 
we do not always surprise them in this act, and we are 
often in the position to accept upon mere analogies a cell 
formation by division, where the unkindness of the speci- 
men for examination will not permit us to give positive 
proof by the direct presence of a karyokinetic picture. 
In this condition it is certainly of special value for the 
specimen of normal or pathological anatomy if we 
possess a method which will inform us as regards 
the faculty of proliferation of the resting nuclei (the 
connective tissue cells, epithelial cells). 

For some time past I have noticed a certain kind of 
nucleus in pathological structures, especially in chronic 
inflammation and new formations, which manifests itself 
by its especial size and stronger staining qualities. In 
some new formations—for instance, in leproma—these 
acquire a noticeable size; they are mostly of oval form, 
show a fine chromatine thread-work which is not 
essentially of greater staining power than the nuclear 
juice—and are surrounded by some protoplasm. As they 
take, with the use of certain stains of which I shall 
speak, also a meta-chromatic color in contradistinetion to 
the ordinary nuclei, I subjected them to a more careful 
examination as regards their ability of retaining stains, 
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and noticed to my surprise that they act in their totality 
like an acid tissue. With the ordinary nuclei, as is well 
known, the acid media react most markedly upon chro- 
matine threads and cell bodies only, and in such a 
prominent manner that these structures are capable in 
the presence of acids of retaining the previously-absorbed 
basic colors, and therefore permit themselves to be 
tinctorially isolated by acids. The great mass of the 
cell, above all the cell juice, on the other hand, reacts 
neutrally; or even in a basic manner; that is, it takes up 
the acid color and retains it in the presence of basic 
after-coloring. If we, therefore, allow a double staining 
with an acid or basic color to act upon a tissue which 
contains, aside from the ordinary nuclei, the above de- 
scribed total acid nuclei, we obtain a beautiful contrast 
stain between the two kinds of nuclei. Such a method 
is, for example, the one described by me—the Water- - 
Blue Safannin Method. It shows us the ordinary nuclei 
blue with the exception of the (strongly acid) small nuclear 
body, the acid nuclei, however, stained a brilliant red in 
their totality. 

If one needs only to obtain a special stain of the acid 
nuclei without double staining, all that is necessary is to 
decolorize with a concentrated tannin solution the sections 
over-stained with my polychrome methyl-blue solution or 
a gentian solution; they appear in the first instance 
violet, while the other nuclei are blue; in the second 
instance they show a red color, while the ordinary nuclei 
are violet. Altogether it gives the impression as though 
in these nuclei the reaction and tingibility of the nuclear 
chromatine had spread over the entire nucleus ; and in con- 
sideration of the importance of the chromatine in the gen- 
eration of new nuclei and cells the suspicion arises that the 
acid nucleus represents a pathological formation. This 
suspicion is justifiable in so far as one meets them in 
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large numbers in all pathological processes, whether 
these present themselves as inflammation, as progressive 
or as regressive disturbances of nutrition. However, 
their presence is not confined to pathological pro- 
cesses, aS they are always present, for example, in fat 
tissue. 

At all events, we have to deal with nuclear formations 
which are no longer fittted for propagation. For in 
those epithelial tumors (condylomata acuminata, carcin- 
omata) where the acid nuclei are present in large 
numbers together with cell division, the latter are never 
surrounded by a basic-stained back-ground; a division 
formation in acid nuclei seems out of the question, and 
with it their propagative ability. With the conception of 
a sterile being we are accustomed to unite the idea of an 
early resting condition upon a period of rapid develop- 
ment, and at the same time of a tendency to unnatural 
body increase. We meet with both in the acid nuclei. 
I have already called attention to their large size. <A 
study of them in benign epithelial tumors, especially in 
condylomata acuminata, shows that they are extremely 
stable formations. The acid nuclei make their appear- 
ance in the youngest epithelial row at the connective 
tissue boundary, and can be found with the same staining 
reaction, size and formation through the older layers 
until within reach of the horny layer; whereas the 
surrounding ordinary nuclei of all ages are subject to 
very obvious changes in size, form and tingibility. 

As a consequence, we can hardly go amiss if we conclude 
that the acid nuclei by giving off to the nuclear juice 
the chromatine essential for reproduction have lost their 
faculty of propagation; have become sterile. If the 
conditions are really so, then we can by a proper staining 
of the tissue very appropriately make some statement in 
regard to their power of reproduction even though we 
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are not informed as to the wealth of cell division; 
namely, we can cast a glance at the opposite side of cell 
life and inform ourselves as to the number of cells that 
are excluded from the reproductive act. Where we find 
many acid nuclei interspersed amongst the ordinary 
(with acid or basmic reacting nuclear juice), there the cell 
new formation will remain in statu quo, and we will 
have suffered a modification in its power of reproduction. 
The potentia generandi of the cells of a tissue is in inverse 
proportion to the full development of acid nuclei. If, 
after accepting this view, we return to the line of thought 
outlined in the beginning, we cannot well do else than 
differentiate between nuclei and nuclei, cells and cells, 
according to whether they still possess or have lost the 
most important and highest characteristic of the 
phylogeny of cells, the power of reproduction. Of the 
first one cannot doubt an anatomy of the highest grade ; 
the latter sink down to mere simple building stones of 
the tissue, and approach to the living intercellular sub- 
stances. It appears to me, that according to this method of 
experimentation (chromo-chemical) we can, step by step, 
enter into the dark field of the life characteristics of the 
elementary constituent parts.—St. L. Med. and Surg. 
Jour. 


The Malarial Parasite.—Investigation is in progress in In- 
dia by Surgeon-Lieut.-Col. Lawrie and Surgeon-Capt. P. Hehir 
of the Indian Medical Service and others. It began June 8, and 
continued daily till Aug. 15. Fresh blood was taken and 
stained preparations made from 116 cases. 

_ They allege that they have found the microscope to be mis- 

leading and useless in the diagnosis of malaria and that there 
is no parasite in that disease. ‘‘ There is nothing in pure blood 
but hemocytes and leucocytes—red corpuscles and white cells.” 
They declare the so-called parasite of malaria to be nothing 
more than a blue-stained nucleus of the leucocyte—th- white 
cell. They say that the appearances described by Laveran and 
others are to the found in healthy blood. 
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The Late Robert B. Tolles. 


Extract from Handbook for Opticians by W. Bohne. 


Tolles, Robert B. (1823-83), was born in Winsted, Conn. 
His father, Elisha Tolles, a farmer, spent a good deal of 
his time with mechanical inventions, several of which he 
patented; but like many inventors, was lacking in busi- 
ness ability, and never received much pecuniary benefit 
from them. His youthful son, Robert, was his diligent 
assistant, and early showed a decided inclination for all 
kinds of mechanical work. He made, while attending 
school, a very good violin on which he played for years. 
At the age of twenty-one, without knowing a particular 
trade, he was thrown upon his own resources with three 
sisters younger than he looking to him for support. In 
his helplessness he went to an uncle in western New York, 
but, disappointed in his expectation of assistance, he by 
chance stopped at Canastota, and visited the shop of 
Charles A. Spencer, where he found employment. We 
sometimes speak of a lucky accident, but in this case we 
rather should call it a beneficent providence, which en- 
abled a master mechanic to detect at once the embryonic 
eenius in the rough exterior of the young country boy. 
Under the direction of such a teacher he developed phe- 
~ nomenally his mechanical gifts and soon was able to exe- 
cute the great ideas of his older friend. Many of Spen- 
cer’s great achievements later on were due to the skill of 
Tolles. But when Spencer gradually enlarged his busi- 
ness, and associated himself with A. K. Eaton, for the 
manufacture of telescopes, Tolles concluded to start for 
himself, and limit his skilll exclusively to the manufacture 
of microscopes. He rented a room in the railroad station, 
which served served him as workshop and bedroom. Here 
he worked to his utmost capacity, sometimes twenty hours 
out of twenty-four, including Sundays and holidays. 
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Orders flocked in from near and far. Meanwhile, the as- 
sociation between Spencer and Haton had proved unprofit- 
able; Eaton withdrew and left Spencer in a crippled con- 
dition. The old shop was breaking up, and most work- 
men went over to Tolles, who now rented the upper floor 
of an unused barn. Among these workmen were John 
Green, Austin Glidden and James Morrison, as glass- 
workmen; and Charles X. Dalton, Orlando Amos, Clar- 
ence, the son of Spencer, and O. T. May (Spencer’s son- 
in-law), as brass-workmen. In 1867 he moved to Bos- 
ton, and established the ‘‘ Boston Optical Works,” under 
the patronage of several prominent merchants and manu- 
facturers. 

Tolles liked his occupation from the first day; it was 
most truly a case of love at first sight, and was verily a 
love that grew stronger and stronger as time went on and 
the possibilities in the field of optics opened up before 
him, and until it took complete possession of him to the 
exclusion of everything else. And to the end that he 
might achieve the best possible results in the line of his 
work, no man ever labored more devotedly or found 
greater satisfaction in the doing of his work than did he. 
But the story of his life has also its dark side, and only 
a few of the many who enjoyed and profited by the fruit 
of his labor were aware of it. For more than twenty-five 
years, and while he was doing his best work, he labored 
constantly under the great disadvantage of very poor 
health, and many a time he was at his work in his shop 
when most men would have taken arest. In his younger 
days he had a severe attack of pleurisy which left a pain- 
ful sensation in his side, aggravated always by the least 
cold or indisposition. Add to this the disadvantage, 
which many times proves quite as fatal to genius, of be- 
ing poor—at times without the requisite means with which 
to prosecute his work under conditions that would insure 
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the best results from his inventions and discoveries, and 
we must admit that he was a martyr to his trade. He 
was poor all his life, and when he died in the hospital, he 
had no decent suit of his own to be buriedin. The cause 
of his poverty was partly due to his poor judgement in 
money affairs. For instance, one day he received nine 
hundred dollars for work delivered, and as he generally 
was in debt, he paid out every cent, not leaving himself 
enough to pay for his dinner the next day. 

The relation between Spencer and Tolles was always 
a friendly one; even when Tolles was at the head of a 
large shop, he took his work to his former teacher for ex- 
amination and suggestions as to its quality and improve- 
ment. Spencer helped him in various ways; he aided 
him to get his patent on the binocular eyepiece, and as- 
sisted him enough on his solid eyepiece, to give Spencer 
the right to use it. Only great men act in that way. 
Tolles was not a scientific optician like Spencer and Zent- 
mayer; he was not accustomed to figure out his formule 
with pencil and paper, but he got the greatest results by 
experimenting and by his unsurpassed mechanical skill. 
His greatest achievement was the 1-75 objective, some- 
where about 1874, the only one in the world, and at pre- 
sent in the possession of Dr. E. Cutter, of New York. 

Tolles’ education was somewhat neglected. He there- 
fore took to reading, and soon acquired a general knowl- 
edge of the arts and sciences as well as of the writings of 
the poets and select writers. He was very reserved and 
modest, and no one could vex him more than to mention 
any of his merits in his presence. He abhorred noisy 
company ; it disgusted him, and he did not hesitate for a 
moment to show his dislike. He was well known in Lon- 
don and Paris, and received thedegree of A. B. from Col- 
by University, of Maine. In 1872, he had a lively contro- 
versy with F. H. Wenham, an optician of London, about 
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the measurement of the angle of microscopic objectives, 
which was published in The Microscopical Journal, of 
London, and in The Boston Journal of Chemistry. 

He died in Boston, November 17, 1883, and was buried 
in Mount Auburn Cemetery. The sad news spread 
rapidly, and three days later Dr. George HE. Blackham, 
of Dunkirk, N. Y., wrote the following beautiful eulogy 
to an intimate friend of Tolles: ‘I have just heard ina 
letter from Mr. Edward Bausch, of Rochester, of the 
death of my good friend Tolles. I need hardly to say to 
you how much this sad news has grieved me. The loss 
to microscopy throughout the civilized world is simply 
irreparable, but to those who had the happiness to be 
counted among his personal friends, there is something 
more than the mere eclipse of a great light in optical 
science. His lofty character, his frankness, his honesty, 
his modesty and dislike for anything that savored in the 
least of boastfulness, his peculiar reserve and the warmth 
of his friendship, when once the ice was broken, endeared 
him to his friends as much as his marvelous genius and 
unsurpassed skill in devising and constructing new optical 
combinations distinguished him in the world of apphed 
optics. To the scientific world at large, he will live as 
the man who dared to attempt what the accepted authori- 
ties had declared to be impossible; as the man who not 
only dared to attempt, but succeeded in turning ‘ the 180° 
corner’; as the rare combination of artisan, artist and 
scientist, whose work was not made to sell only, but who, 
ever striving to surpass himself, wrought each new ob- 
jective as if it were his only one, putting into each a por- 
tion of his own individuality, and making a work of art 
rather than an article of commerce. But to us who knew 
him more intimately, he will lve as the shy, reserved, but 
warm-hearted man of genius. Standing at the very pin- 
nacle of his profession, his death leaves a vacancy not 
readily filled,”’ 
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The Microscopical Society, of Illnois, also passed reso- 
lutions of sympathy with his family. But these slips of 
paper form the only monument to his memory. The 
American opticians and microscopists have to the present 
day neglected to mark for future generations the spots 
where the remains of the greatest opticians of the world 
were laid to rest; neither Tolles’ nor Spencer's grave 
show any kind of lasting remembrances. 


EDITORIAL. 


Cause and Prevention of Cholera.—HK. H. Hankin, a 
fellow in St. John’s College, Cambridge, England, has issued a 
se ond and enlarged edition of his treatise on the above subject. 
He accepts the comma bacillus as always associated with 
cholera as its cause. He describes its getting into water, its 
growth, multiplication and death. He recommends disinfec- 
tion of cells and methods for keeping micro-organisms out of 
the body. 


The Mails.—A rule of the P. O. D.is as follows: ‘‘ Disease 
germs, discharges of any kind from diseased persons, or other 
things of like character, no matter how securely put up” are 
excluded. In France it is permitted to send bacteriological 
specimens when put up in a mailing package especially de- 
signed for the purpose. 

Dr. Henry Mitchell, Secretary of the N. J. State Board of 
Health has tried to induce a modification of this rule. The P. 
M. G. has refused. England and France laugh at our stupidity 
in accepting ignorant politicians as public officials. ; 


Louis Pasteur.—The daily and weekly papers have been 
so loaded with notices of the death and life of this savant that 
our readers have probabaly become familiar with his work. In 
it all the microscope was his most constant companion. 

His great work in bacteriology consisted in the attenuation 
of the anthrax bacillus aud other pathogenic organisms by 
which he procured a vaccinating virus, capable of producing a 
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mild form of the disease against the attacks of the non-attenua- 
ted organism. It was applied in connection with fowl-cholera 
and with swine erysipelas, also with anthrax. 

Among his early researches were those on crystals and wine 
fermentation. Later he attacked the diseases of the silk worm. 


Professor Theodore Gill, of Washington, will be president 
of the Zoological Section of the A. A. A.S. at its Buffalo meet- 
ing which will commence Monday, August 24, 1896. D. S. 
Kellicott of Columbus, Ohio, will be Secretary of the same sec- 
tion. Professor Geo. F. Atkinson of Ithaca will be secretary of 
the Botanical section. 


Forthcoming Books.—We are informed that a new edition 
of “Gosse’s Evenings at the Microscope” is being prepared by 
Prof. F. JeffreyBell. “ Milk; its Nature and Composition,” by . 
Dr. C. M. Aikman, will be published by A.C. Black. Lewis 
Wright is preparing an illustrated “Popular Handbook to the 
Microscope” to be published by the British Religious Tract 
Society. 


The Deep Sea.—-The deepest sounding which has been 
satisfactorily made in the ocean was near Japan, where 4,655 
fathoms were recorded. Recently the English ship Penguin 
came upon a spot in lat. 23° 40’ S., long. 175° 10’ W. which is 
believed to be 245 fathoms deeper, but owing to an accident the 
exact depth has not been determined. | 


MICROSCOPICAL MANIPULATION. 


The Best Method of Sharpening a Microtome Knife. 
Dr. Lotsy thinks that Moll’s method of sharpening microtome 
knives is the best, as “it allows one to put the knife in good 
shape inside of a few minutes for any section he wants to cut. 
Before using this method, any concavity of the knife-blade 
must first be taken away. Dr. Moll uses a plate of polished 
_ glass, which is fixed in a piece of wood, and two different pow- 

ders, viz——Vienna chalk and diamantine.. A paste is made of 
one of these powders and put upon the glass; then the knife 
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is simply moved backwards and forwards upon the glass over 
the paste. By means of the Vienna chalk you can polish your 
knife in a very few minutes. The diamantine allows you to put 
a sharp edge on it, but does not give a polished surface, but 
rather a rough one. Now, when you have a knife which is 
highly polished, you can cut a section of, say, 5 mm. perfectly 
well; but if you try to cut with it a section of | to 2 mm., 
you will not succeed at all; your sections will become com- 
pressed and wrinkled, and you can do nothing with them. On 
the other hand, if you try to cut a section of 5 mm. with a 
knife having a rough surface, your section rolls up. This roll- 
ing up of a section has been represented to be a fault in the 
paraffin, but that is not the case. We must adapt the knife to 
every thickness of section we wish to cut. Starting out with 
a certain knife, if your section curls up, the proper thing to do 
is to polish your knife with Vienna chalk, and your section for 
that thickness will not curl up any more. If your section be- 
comes too much compressed, your knife should be rubbed over 
the diamantine and the polished surface taken away, when the 
sections will be cut without compression.”—Johns Hopkins Hos- 
pital Bulletin. 


Preservation of some Marine Animals.—Mr. W. A. Red- 
enbaugh says that while spending a few weeks at the U.S. Fish 
Commission Laboratory at Wood’s Holl, Mass., he obtained 
some interesting results with Epsom salts in the preservation of 
many marine invertebrates. “The method of application re- 
quires modification in individual cases, but a few experiments 
will usually enable one to obtain the desired results. . . Com- 
plete stupification of the organism must be produced, so that 
when it is removed to a killing fluid no contraction will take 
place. Care should be exercised, however, not to carry on the 
process too slowly, as maceration may ensue. 

Celenterates.—The most beautiful results were obtained with 
sea-anemones, which ordinarily are so difficult to preserve in a 
well expanded condition. These were allowed to expand ina 
dish with as little water as possible. The crystals of magnesium 
sulphate were placed in the bottom of the dish and allowed to 
dissolve slowly until a saturated solution was obtained. The 
process of dissolving may be hastened, if necessary, by stirring 
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up the water gently from time to time with a pipette. Several 
hours were required to completely stupify large specimens. 
When narcotisation was complete, a few crystals placed in the 
mouth of the sea-anemone had no effect; but if the process had 
not gone far enough, the lips of the animal would slowly spread 
open, and then would follow sometimes a violent contraction of 
the whole animal. This method was tried upon Metridium 
marginatum, Sagartia leucolena and Halocampa products with 
excellent results, the tentacles remaining perfectly expanded 
after the animals had been transferred to Perenyi’s fluid, picro- 
sulphuric acid, or formalin. The same method applied to 
Astrangea, Seyphistoma, and various hydroids did not give as 
good results as those obtained with the sea-anemones. The 
polyps were not equally affected, so that only portions of the 
colonies were perfectly expanded. A large Physalia treated in 
this way was preserved in 4 per cent formalin, with all the 
tentacles and polyps fully extended. 

Echinoderms.—Star-fishes and sea-urchins were killed with the 
ambulacral feet and pedicellaria well extended, by placing them 
upon the aboral surface for a short time in a saturated solution 
of Epsom salts, and then transferring them to 4 per cent form- 
alin. The epidermis of the star-fishes, however, was rendered 
soft, and was subsequently easily rubbed off, but this was 
probably due to the formalin. 

Specimens of Synapta were readily preserved without any 
constriction by very slowly and intermittently adding to the 
water, in which they had been allowed to expand, a saturated 
solution of MgSO, (Epsom salts). 

Vermes.—Most annelids, when placed in saturated solution of 
Hpsom salts, in a very short time became perfectly limp, and 
were easily extended upon a glass plate and treated with a fix- 
ing reagent. Balanoglossus, when taken soon after being col- 
lected, was preserved in this manner in nearly a perfect state. 
It was necessary, however, to keep it in position between the 
edges of two glass slides when the fixing fluid was applied. 
Good results were obtained with Cirranulus, Amphitrite, Nereis, 
Rhyncobolus, Clymenella and Phascolosoma. Phascolosoma, 
in most cases, was killed with tentacles protruding. Nemertean 
worms when transferred to a killing fluid before being com- 
pletely narcotised, sometimes protruded their probosces. 
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Ascidians.—Molgula and Cynthia were readily killed with 
siphons open after anesthetisation with magnesium sulphate. 
In this case .it is best toadd the saturated solution of sulphate 
intermiti(ently with a pipette. 

Ctenophores.—After considerable experimentation, a method 
for preserving these delicate creatures in a nearly life-like ap- 
pearance was devised. Formalin alone in solutions of varying 
strength had been tried without success. It was found neces- 
sary to treat the animals with some hardening reagent before. 
placing them in the formalin, and the following method seems 
to be the most successful :—To a solution of equal parts of 2 per 
cent formalin and Perenyi’s fluid was added enough common 
salt (NaCl) to increase the density of the mixture to that of 
sea-water—t. e., until a Ctenophore placed in it barely floated. 
This adjustment of the density of the surrounding medium 
prevented the Ctenophores from collapsing of their own weight. 
After remaining for about half-an-hour in this fluid they were 
transferred to 4 per cent formalin, the density of which had 
been increased by the addition of either Epsom salts or com- 
mon salt, so that the Ctenophores again barely floated. Epsom 
salts is probably better than common salt for increasing the 
density of the fluid. Some specimens which were preserved in 
formalin x NaCl began to shrink after a few days; while some 
(Mnemiopsis) which have been preserved for nearly six months 
in formalin x MgSOs are still in excellent condition. 

After the Ctenophores have been properly preserved, precau- 
tion must be taken in transporting them, for they are easily 
torn to pieces. If they are placed in bottles filled with fluid of 
the proper density and the cork so inserted as to leave no air- 
bubbles, this danger is reduced to a minimum.”’—American 
Naturalist. 


Microscopy on a Railroad Train in Motion.—Going to 
Portland in August, 1895, I wanted to show a gentleman a Gor- 
dius hair worm (hair snake); vulgarly supposed to be born from 
horse-hairs soaked in water. With a one inch objective and a 
1 inch ocular there was no difficulty in demonstrating the tu- 
bular head, the brown dark outlined body and the forked tail 
by means of my clinical microscope. The tube stage and eye 
all shook and moved together. I have used the clinical micro- 
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scope with 1-5 inch objective during locomotion on board ship 
in my berth, on a boat in a pond, using a white handkerchief 
placed at my feet for an illumination, at picnics when young 
ladies’ white dresses gave the light. Doing away with the mir- 
ror gives more light and far less trouble in manipulation. I 
wonder it is not used more. Why use two articles when one is 
so much better ?—E. Currer. 


Formula of the Wickesheimer Preparation for Pre- 
serving Objects of Natural History.—he preparation of 
Wickesheimer, preparator of the Berlin University, for preserv- 
ing animal substances for an indefinite period of time in their 
natural condition, has been purchased by the Prussian Govern- 
ment for free use throughout the Empire. It is used both by 
injection and immersion of the object, and is prepared as fol- 
lows: 


Make vo feAUiu Ties ea eee Ok ny Ny es ee ea 100 grains avoir. 
Cammon-Saltc. 0) o ot on ee ee aes ye 
Salltpebre sie 0 etka 0 re eee 1 oe 
RO aS Higbee ya eg ta a a a ee GOR cen a 

(Common arsenic) Arsepious ACId 2... Leese. 20 Nas s 


Dissolve these in 12 gills of boiling water. The liquid is 
then to be cooijed and filtered; and for each 5 gills add 2 gills of 
glycerine and 3 gil! of alcohol. 

For small objects it is sufficient to immerse them from 6 to 
12 days in the solution ; larger ones are better pr- served by in- 
jection. 


Microscopical Preparations of Algz.—M. A. Lemaire re. 
commends the following process for permanent preparations of 
green alge :—Fix in a saturated solution of uranium acetate 
with 0°3 per cent chrome-alum ; leave for six to twelve hours 
in the solution, and then wash thoroughly ; place on the slide 
in 2 or 3 drops ofa 10 percent solution of glycerin ; concentrate 
the glycerin under a bell glass by means of calcium chloride, 
and finally mount in Kaiser’s glycerin gelatin, or Behren’s ely- 
cerinated ichthyocol.—J. R. M. S. — 


Studying Marine Planarians.—Dr. Wheeler (Journ. Morph., 
ix., 2), gives a few notes on methods he employed in the study 
of Planocera mquilina. The Biondi-Ehrlich stain proved to be 
useful in making the rhabdites conspicuous. Remarkably clear 
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pictures of the plexus and its connections with the brain may 
be obtained by killing in hot corrosive sublimate, staining for 
twelve hours in Czokor’s alum cochineal, and, dehydrating, 
mounting in gum sandarac dissolved in absolute alcohol. 

In a second paper in the same journal, Dr. Wheeler also de- 
scribes the method of studying the nervous system of Synchoe-. 
lidium pellucdum. The brain and nerve trunks may be readily 
seen in the living animal, but this is insufficient for study of 
details. It is, however, only necessary to stain with alum coc- 
hineal, extract as much of the stain as possible with water, 
dehydrate and mount directly frorn absolute alcohol in gum 
sandarac to obtain a diagrammatically clear picture of all but 
the very finest details of the nervous system. The nerves stand — 
out as white lines on a darker background. 


Preservation of Sea-Weeds.—Dr. J. P. Lotsy rccommends 
the following method of preserving specimens of Florideee, which 
prevents swelling of the cell-walls or contraction of the proto- 
plasm, and preserves the chromatophores uninjured. The speci- 
men is first laid in a-1 per cent solution of chrome-alum in 
sea-water, and kept there for a period varying from one to 
twenty-four hours, according to the size and texture of the 
species. The chrome-alum is then completely washed out, and 
the specimen placed in a mixture of 5 ccm. of 96 per cent alco- 
hol in 100 ccm. water, and vigorously stirred. The amount of 
alcohol is thenincreased by increments of 5 com. every quarter 
of an hour until it amounts to 50 ccm. ‘The specimen is then 
removed, and placed in a mixture of 25 per cent alcohol in 
distilled water, and the quantity of alcohol again increased in 
the same way till it amounts to 50 ccm. alcohol to 100 ccm. of 
water. The same process is again repeated with 50, 60, 70, 80, 
and 90 per cent solutions of alcohol in distilled water, the spec- 
imens being finally preserved in the last. 


Staining and Fixing Diatoms.—Dr. P. Miquel finds the 
staining reagent best adapted for demonstrating the gelatinous 
envelope of diatoms to be an aqueous or boric solution of 
methylin-blue, which is not taken up so readily by the gelatin- 
ous stipe. The same reagent, especially in a slightly ammoniacal 
solution, may be used for demonstrating the nucleus, which is 
stained blue, while other substances contained in the cell take 
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from it a dark blue violet stain. For fixing, the author uses a 
solution of 65 gr. corrosive sublimate and 15 gr. sodium chloride 
in 100 ccm. of water. 


MICROSCOPICAL APPARATUS. 


Botanical Microscopes.—Tyro (Chicago, Ill.). The study 
of plants botanically is not so difficult a performance as the 
uninitiated are inclined to imagine, nor are costly implements 
required for the work. Besides a thin-bladed knife the only 
tools required are needles of various sizes mounted in handles 
and a pair of delicate-pointed forceps. Our correspondent in- 
quires what kind of microscope one must use for examining 
flowers. The reply is, Not the compound microscope. Any 
hand-magnifying glass, a pocket lens of two-inch or one-inch 
focus, or, still better, a glass of two lenses of different focus. will 
be found useful. The most convenient of these pocket lenses 
we are acquainted with is that known as Sayre’s hand-dissecting 
microscope, which folds up like a jack knife and is so arranged 
that it is readily held in the hand holding the object under ex- 
amination, thus leaving the other hand free to manipulate dis- 
secting instruments. Some students get along very nicely with 
a good tripod lens, which they mount on a cigar box provided 
with a glass stage and a piece of mirror glass fixed at a proper 
angle. 

More satisfactory than all these, however, are those simple 
dissecting microscopes made particularly for this and similar 
purposes and which are to be found in the shops. They con- 
sist of adjustable double or triple lenses, stage and reflector, and 
are to be had at a very moderate price, usually about two and a 
half or three dollars. One of these instruments consists of a 
block of wood large enough to stand firmly, the ends of which 
are beveled so as to make convenient hand rests; in a recess in 
one side of this block is a fixed mirror, while a moveable glass- 
stage-plate over tne mirrors covers the recess. An upright 
metallic rod is fixed in the block and on this the magnifier with 
two lenses slides up and down. 

There is another very desirable instrument of this category 
more compact and portable than the foregoing. It consists of a 
small 1x12x4 inch box with sliding cover. After removing the 
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latter the hinged supporting-rod may be placed in an upright 
position and the lens, double or triplet, stage, and diaphragm 
slipped on, all of which parts may be adjusted by simply mov- 
ing them up or down the rod. The stage in this instrument is — 
fixed by means of a thumbscrew. In one end of the box and 
directly beneath the lens when adjusted there is a small mov- 
able mirror. Grooves on the lower side of the lid carry a 
needle and dissecting knife. The two last-named features, 
however, are not found in some of these folding-box micro- 
scopes. 

There may, of course, be had some expensive and complete 
dissecting microscopes; those here described, however, fulfil 
every practical purpose, excepting in cryptogamic botany and 
vegetable anatomy, or in the examination of pollen, in which 
cases 2 compound microscope is required. For detailed infor- 
mation our correspondent might address Mr. W. A. Olmsted, 
182 Wabash avenue, Chicago, Ills. who make a spccialty of 
school supplies of this nature, including everything connected 
with practical botany, such as botanizing boxes, flower presses, 
absorption and mounting paper, genus covers, etc. He would, 
no doubt, take pleasure in quoting prices and giving other de- 
sired information. 


Cheap Pine Wood Stand for a $400 Objective.—The 
following is told by the owner in whom we have full confi- 
dence. In July, 1895, the 1-75th inch objective was in Maine 
and no stand to use it with. Mr. R. B. Tolles had strictly. 
charged that it never should be used save on a first class 
stand. Indeed, till now it had not been used on any but a 
$300 Tolles or Zentamyer stand. But Prof. Moody of the Au- 
burn High School was anxious to look through it and the time 
was short. So resort was made to the Irish Brothers mill at 
Buckfield. White pine 13 in. x 4 in. x 2 in, was planed smooth. 
In the median flat line 9 inches from the end, it was instantly 
bored, by a machine augur square through, with a hole, which 
after reaming, received the Boston optical works clinical stand. 
Two strips of pine 6 in. x 7-8 in. x + in. were nailed flatwise to 
the bottom 2 in. sides, projecting 2 in. each way for a base. 
Two like strips were nailed flatwise to the 2 in. sides, 4in. below 
the hole and projecting 4 in. in one way for a stage basis ; 3 in. 
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x 54in x 4 in. pine formed a stage; 2 in. x 2 in. x 7-8 in. in du- 
plicate held a 1 in. and 2 in. ocular for a condenser by a piece 
of thick paper 83 in. x 1 in., folded with ends even and held be- 
tween the duplicate pines by two small Indiarubber bands. 
The loop held the ocular. This pine stand was successfully 
used with the 1-75th as follows: Object, human red blood cor- 
puscles, dry and uncovered ; suitable field formed with a ¢ in. 
objective on clinical stand, which was then placed in pine stand 
against the narrow edge of a oil flame (after Dr. O. W.: 
Holmes). It was arranged so that flame, object, condenser, ob- 
jective and ocular were in central alignment, The 1-75 in. was 
then substituted for the + in. objective focussed and condenser 
moved so as to give the best illumination. Besides Prof. Moody 
the following were among the hundreds who looked through this 
objective on a pine stand, Prof. Luther Whiting Mason, Ex-Gov- 
ernor Long, Prof. Butterfield and Mr. L. L. Tower of Massa- 
chusetts ; Hon. Solon Chase, Hon. W. W. Stetson, Prof. Gilman, 
Superintendent J. H. Conant, Rev. Messrs. Lawrence and 
Statdler, with the lrish Brothers and families (Buckfield), Prof. 
A.H. brad ‘ord, Dr. Da Costa, with Mrs. and Miss Bisbee (Rum- 
ford Falls) of Me.; Mr. J. W. McConathy of Ky., and many 
other teachers. 

P. S—When Mrs. Virginia M. Irish saw the pine stand she 
said “they (her husband and brother) must make you a better 
one from bird’s eye maple.”’ They did, burying the side pieces 
in the body and mounting the condenser on 1 in. x 2 5-8 in. x 
bt} in. maple with a hole midway to fit condenser. It is an 
improvement. 


BIOLOGICAL NOTES. 


The Blood Corpuscle a Living Organism.—The ex- 
tensive researches of Dr. Heitzmann, of New York, form- 
erly of Vienna, with reference to the structure of blood corpus- 
cles, are more or less known to the profession, and are of 
exceeding interest. After a twenty years’ sojourn in New York, 
where his investigations have been carried on, he has recently 
revisited his native city, and in a paper of absorbing interest 
presented at the meeting of the Vienna Medical Society, the 
more important results of his microscopical investigations, par- 
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ticularly with reference to the structure and function of blood 
corpuscles. It was he who first satisfactorily demonstrated that 
blood corpuscles possess a reticular structure. He says that when 
treated with chromate of potash they show amceboid movements, 
and half an hour later filaments reticularly woven pass through 
the inside of the corpuscles, the hemoglobin being enclosed in 
this network. This reticulum may also be found when blood 
is mingled with stale urine. The red hlood corpuscles, there- 
' fore, possess life as protoplasm, the reticulum exactly resemb- 
ling the living matter. Where much living matter is found the 
constitution of the individual is good. Dr. Heitzmann infers 
the nature of the constitution from the quality of the reticulum, 
and has been able to predict the end of an illness three weeks in 
advance by means of microscopical examination The organ- 
ism, he affirms, is a living, continuous structure, and not an 
aggregation of individual cells. 


New Micro-Organism in Pork.—In my work as microscop- 
ist in the Bureau of Animal Industry I have commonly observed 
in various parts of the muscular system of swine undergoing 
inspection, with reference tothe presence of trichine, a peculiar 
fungus. This fungus presented itself in the form of bundles of 
threads which have various colors and are intermingled with 
the muscle fibers, or found separate in a clump, under the field 
of the microscope. 

Out of 1,000 hogs inspected daily at the government abattoir, 
I have found fifty, on an average, to be infected by this organ- 
ism. 

The parts of tbe carcass from which samples are taken for the 
trichinous inspection are the diaphragm, neck and loin respec- 
tively; hence, these were the parts in which I have usually 
found the fungus. As corroborated by Prof Miller, of Berlin 
this organism belongs to the saccharomyces or yeast group. It 
has very distinctive morphological characteristics, and I present 
for inspection pure cultures in every media which we have at 
our disposal. Ata later time I will detail the peculiarities of 
growth of this organism in the various media and give the re- 
sults of my experiments upon animals. A pathogenic potency 
of this fungus—saccharomyces porcus—is shown by the destruc- 
tion of white mice and rats twenty-four hours after inocula- 
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tion. I have recovered the organism from the blood of these ani- 
mals, which is found to be heavily laden with them.—Buffalo 
Med. and Surg. Jour. 


BACTERIOLOGY. 


Micro-Organisms in the Healthy Nose.—Among the 
interesting facts we owe to bacteriology is the discovery that 
so-called healthy persons are the lodging places of myriads of 
bacteria, powdering their skins, dwelling in the cavities and ori- 
fices of the body, mouth, nose, throat, intestines, ete. It is cal- 
culated that 500 litres of air, bearing on a low average 1,50 
bacteria, are inspired every hour. These microbes of the 
healthy nose have been investigated by Hajek, Lowenberg, 
Frankel], von Besser, Paulsen, St. Clair, Thomson and Hewlett, 
among others. The latter authors arrive at the following con- 
clusions: 1, the vestibule is lined with skin furnished with hairs 
and with sudoriferous and sebaceous glands, and is not part of 
the nose cavity proper—only leading to it; hence in bacterio- 
logic examinations of the nasal fossee a distinction must be 
made between the vestibule and the mucous cavity proper ; 2, 
contamination from the lining of the vestibule is difficult to 
avoid, even when this source of error is realized ; 3, in the dust 
and crusts of mucus among the vibrissee of healthy subjects 
micro-organisms are never absent—as a rule they are abundant; 
4, on the Schneiderian membrane the reverse is the case. since 
in over 80 per cent. of the cases no organisms whatever were 
found and the mucus was completely sterile ; 5, the occurrence 
of pathogenic organisms on the Schneiderian membrane is 
quite exceptional. 

While the number of individual cases in these researches is 
hardly large enough to be conclusive, still, if they are corrobor- 
ated, it would seem that nearly all the microbes of inspired air 
are arrested either by the moist surface and the vibrissee of the 
vestibule, or that, as has been already claimed by Wurtz and 
Lermoyez, the nasal mucus is germicidal. 


Typhoid Bacilliin Ice-Cream.—According to the British 
Medical Journal, an alarming outbreak of typhoid fever recently 
occurred in Paisley, England, ‘in which eighty-six cases were 
traced directly to use of ice-cream manufactured by an ice-cream 
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vender on whose premises had existed a case of typhoid fever 
The health officer who investigated the matter reported that 
the ice-cream was manufactured in close yards, and the articles 
used in the manuiacture were flour, milk, eggs, sugar, and fla- 
voring essences, which were for the most part stored in evilsmell- 
ing sleeping-rooms. In no instance were the shells of the eggs 
used broken. They were pierced at each end, and blown by 
the mouth, the perfect shells being sold to the proprietors of 
shooting galleries. Three samples of water taken from barrows 
and three samples of ice-cream were submitted to Dr. Klein, of 
St. Bartholomew’s Hospital, on September 18. Dr. Klein re- 
ported that the first three samples were rendered turbid by 
small flocculi in suspension, and in each case there was a floc- 
cular white precipitate. A microscopic examination revealed 
in each of the samples of water and ice-cream an abundance of 
microbes. 


MEDICAL MICROSCOPY. 


A Quick Method for the Filtration of a Small Quantity 
of Urine.—For a very long time it has beena problem to know 
how, with the apparatus usually at hand, to obtain quickly and 
easily a small quantity of clear urine from a cloudy specimen in 
order to make the usual test for albumen. 

The following plan, which has proved extremely easy and 
satisfactory in my own case, will I think, be found equally so 
in the hands of others: A small quantity of the cloudy urine is 
placed in a test-tube, and the mouth of the tube plugged with 
cotton to a moderate degree of firmness. A second test-tube is 
placed with its mouth to the first. The position of the tubes is 
now reversed so that the one with the urine is bottom upward. 
The upper tube is now carefully and gently heated over the 
flame of a Bunsen burner or an alcohol flame, and the expan- 
sion of the air above the urine immediately forces it through | 
the cotton plug, and the filtered urine collects in the lower tube. 
In this way we imitate to a degree the rapid-filtering apparatus 
of laboratories, but use pressure above the fluid to be filtered 
instead of an air-exhaust below.—L. F. Bishop in Boston Med- 
ical and Surgical Journal. 
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Photography in connection with the Microscope, Photo- 
Micrography as universally termed, is now such an every 
day affair that one unacquainted with the facts can. 
scarcely realize that only a few years ago its practice 
was confined toa very few enthusiasts at home and 
abroad, and its results looked upon as interesting and 
beautiful, but practically valueless. Yet such was the 
case in the later seventies, when Dr. J. J. Woodward was 
producing his marvellous Photo-Micrographs at the Army 
Medical Museum in Washington. His work was such a 
vast step in advance of any that preceded it, as to attract 
the attention of the entire scientific world, and in many 
respects it has never been excelled. Being confined how- 
ever almost exclusively to the resolution, and delineation 
of difficult test objects—as diatoms and fine rulings on 
_glass—its sole practical value consisted in the improve- 
ments in objectives, brought about by the efforts of many 
eminent opticians both American and foreign, to meet 
his exacting requirements. ‘The Battle of the Lenses,” 
will doubtless be remembered by most of you, and there 
can be little doubt that the wonderful improvements in 
and perfection of modern objectives, are due in a large 
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measure to the impetus given by Dr. Woodward in his 
efforts to obtain the best for use in Photo-Micrography. 
Indeed, Nobert saw for the first time the lines of his 
nineteenth band in a photograph made by Dr. Woodward 
with one of these object glasses. 

But even more marked in their effect upon Photo-Mi- 
crography, than the improvements in objectives, have 
been the changes in photographic methods, since Dr. 
Woodward’s day. He worked within his camera itself, 
his workroom constituting a gigantic camera box, to 
which no ray of light was admitted during the focussing 
of the object and exposure of the plate save that which 
passed through the microscope. 

The source of light varied according to time and cir- 
cumstances. Usually he employed that of the sun 
through an immense heliostat, which is still in use at the 
museum. But as avery large proportion of his work 
was done at night, he also called in the aid of various 
artificial illuminants, viz.: magnesium ribbon, the lime 
light, and toward the eud of his work, the electric are 
lamp, each with unvarying success. Not being an expert 
photographer himself, this portion of his work was done 
by a professional, and it may not be uninteresting to 
know that colodion or wet plates alone were used. Gel- 
atine emulsions were as yet unknown, or practically 
unattainable. 

It will thus be seen that in addition to his own won- 
derful skill as a manipulator, Dr. Woodward had at his 
disposal unlimited government resources as aids to his 
researches and experiments. Indeed, it may be safely 
said, that no other worker in the same field ever was so 
liberally provided with the means for prosecuting it. The 
cost in every direction was deterrent to the most of less 
fortunate mortals, and as stated before, but for the many 
radical changes since made in photographic methods, 
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photo-micrography would still be the recreation of the 
few, instead of the practical realization of the many. 
With the general introduction of gelatine dry plates of 
such exalted sensitiveness that the light of an ordinary 
lamp sufficed for exposures with quite high powers, and 


portable cameras adapted for use with any microscope 
having an inclinable body, the making of a negative of 
almost any microscopical object, was brought within the 


reach of every worker. The printing, however, was not 
so satisfactory, especially where large numbers were re- 
quired in the illustration of papers or books. But, as in 
the past, the steady advance in photographic methods, 
speedily supplied the existing. need, photogravure and 
other process methods reproducing the negative in positive 
form with wonderful exactness, delicacy and cheapness, 
so that at the present day, papers upon any subject may 
be illustrated in a manner utterly unattainable a short 
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decade ago. By the same means, the optical lantern has 
been brought to the fore as one of the indispensable 
adjuncts of a well appointed lecture room. Ready sensi- 
tized plates of thin glass are now furnished at reasonable 
cost by several eminent makers, by use of which any one 
can make his own slides and from his own negatives, 
either by contact printing or by reduction in the camera, 
if he is provided with one adapted to the latter purpose. 
In short, the microscopist of the present day finds at his 
disposal the ready means of illustrating his work at every 
stage; and one*who publishes his notes without illustra- 
tions finds himself at a disadvantage as compared with 
his more progressive brother. 

It is not the object of this paper to do more than glance 
at the new points in photo-micrography which have fallen 
upder the notice of the writer during the past score of 
years, and to call attention to a new form of camera com- 
bining some novel features, which he has recently intro- 
duced under the name of the “Autograph.” It may be not 
uninteresting, however, if a very brief allusion is made to 
his preceding work in this direction, as he takes a per- 
haps pardonable pride in the belief that to his efforts, a 
considerable portion of the present acknowledged value 
and popularity of photo-micrography is due. 

Without the slightest previous knowledge of photo- 
graphy in any form, I became greatly interested in its 
application to the microscope by my friend and mentor, 
the late Dr. Woodward. Many days passed in his work- 
room during my then frequent visits to Washington, gave 
me a keen relish for and desire to engage in this fascinat- 
ing pursuit, without however the slightest expectation of 
ever being able to do so. The costly and complicated © 
apparatus and appliances necessary, placed it quite be- 
yond my reach, but in a few years, with the advent of 
portable cameras and gelatine dry plates, I became one of 
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the numerous army of amateur photographers, and very 
shortly afterwards, by means of a make-shift attachment 
to my microscope, produced my first photo-micrograph; a 
little affair, on a plate scarcely three inches square and 


not at all well done, but esteemed as almost a sacred 
treasure to the present day. 
From this crude beginning was evolved the instrument 


known by the lengthy title of the ‘enlarging, reducing 
and copying photo-micrographic camera,’ which I placed 
on the market early in 1882. It met with instant and 
generous recognition, and has maintained its popularity 
steadily ever since. So far as I have been able to learn, 
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it was the first American camera for this purpose to be 
produced commercially. 

As indicated by its title, this camera is adapted to a 
variety of purposes, Any microscope with an inclinable 
body may be used with it in making a photo-micrographic 
negative, with or without an ocular. The latter is the 
usual method, since much, more light is transmitted by the 
objective alone, whilst the long extension bellows permit 
a high magnification with any given lens. Dr. Woodward 
always worked without an eyepiece. With an ordinary 
photographic lens, the instrument may be used for enlarg- 
ing, reducing or copying: the very long bellows render- 
ing it particularly valuable for the latter purpose. It 
is, however, unnecessary to go into fuller details of the 
construction and capacities of this camera, since Be) are 
already so widely known. 

Certain defects or rather want of s@aptabilies to all pur- 
poses in this camera, led to the designing and construe- 
tion of my latest box, the “Autograph.” It was 
somewhat bulky, especially in the larger sizes, which in 
the too often contracted workroom, is a hindrance to its 
habitual employment. It could be used only in a hori- 
zontal position and the microscope must have a joint per- 
mitting inclination of the body, a feature not found in 
-many otherwise excellent instruments, especially of Ger- 
man manufacture. For use with these stands a vertical 
camera is of course indispensable, as it is when the object 
is free in a fluid, such as yeast spores, blood, pus, and 
milk corpuscles, etc., etc. But for the great majority of 
work the horozontal position is the better, especially 
where it is desirable or necessary to use the direct rays 
of light from a lamp, without the intervention of the mir- 
ror. To meet these varying demands, the “Autograph” 
camera was designed, and it is believed successfully. It 
may be described as follows, the dimensions given being 
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those for a camera carrying 4x5 plates, the only size so 
far constructed. They would have to be proportionally 
greater for a larger sized box. 

The base or platform is of polished mahogany or other 
hard wood, 26 inches long, standing upon three very 
short feet, to insure steadiness on any table or other 
support; the front end being heavily weighted beneath. 
At the other end of the platform a stout frame of 
japanned iron, 24 inches in length, with joint closed to its 
base is firmly bolted. This frame carries the camera, 
which slides freely in parallel grooves, milled in its upper 
surface, and can be secured at any desired point by a 
stout screw passing through a slot running the entire 
length of the frame in its centre. The joint permits the 
frame carrying the camera to be placed and firmly held 
in either vertical or horizontal positions, or inclined at an 
angle of 45°. For copying or making lantern slides from 
negatives, by enlargement or reduction, the latter posi- 
tion is almost indispensable, and is one of the most 
valuable “new points” embraced in the “Autograph” 
camera as will be seen presently. 

The camera box is furnished with leather bellows of 
best quality, extending twelve inches, which has been 
found to be the most generally useful, though double 
that length can be employed if necessary or desirable. It 
is fitted with a reversible back carrying both focussing 
screen and plate holder, a most desirable feature, as it 
greatly facilitates the proper management of the object 
in relation to its position on the plate, where the micro- 
scope is unprovided with a rotating stage. The ground 
glass focussing screen is mainly useful for arranging the 
illumination, and the object in the field of view, its sur- 
face being too coarse to permit fine focussing with high 
powers. It may, however, be easily removed from its 
frame and replaced by a sheet of plate glass, when by 
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means of a suitable lens the nicest adjustment can be 
made. ‘The plate holder is double and fitted with inside 
kits to carry 34x44, 23x22 or lantern plates, in addition to 
those of its full size, 4x5. 

The front is fitted with a removal plain board to which 
an ordinary photographic lens may be attached, and an 
additional board carrying an extension, which may be 
oblong or cone shaped as desired, with an opening in its 
front end to receive the tube of the microscope. The 
flange of the photographic lens can be attached to this 
extension front if it be necessary to increase the length 
of the camera in copying and enlarging. 

When the camera is used in the vertical or inclined po- 
sitions, both coarse and fine adjustment screws are within 
easy reach of the hand and may be manipulated in con- 
nection with observance of the focusing upon the screen. 
But when the horizontal position is assumed, the distance 
is too great from the screen to microscope to permit this, 
and other means must be provided. A short rod turning 
freely in suitable bearings is attached to the base board 
on right hand side of the camera. ‘To the end nearest the 
observer is fitted a large milled head and to the other a 
pulley wheel with V-shaped groove in its periphery, a 
corresponding groove being also turned in the microme- 
ter screw of the microscope. This pulley wheel slides 
freely upon the rod or shaft, allowing it to be placed in 
line with the fine adjustment screw, where it is firmly 
held by a small set screw. A fine cord passed around the 
two grooves suffices to move the micrometer screw, when 
the milled head is revolved. This of course is an old and 
well known device, but being a good one has been adopted 
in this case. 

The extension of the iron carrying frame beyond the 
end of the base board, with the additional weight of the 
camera acting as a lever, having a tendency to tip the 
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front of the base upward, a heavy iron bar forming one 
of the short tripod supports, is fitted beneath the front 
of the board, entirely obviating any such danger. The 
platform itself is of sufficient length to carry microscope, 
lamp and bull’s-eye condensing lens on stand, the added 
weight of which serves also to give increased steadiness 
to the whole apparatus. 

It is not within the scope of this already too lengthy 
paper to say anything in regard to the making of a neg- 
ative from a microscopic object. This must be left to 
another occasion. But itmay not be amiss to glance for 
a moment at the source of light for making the exposures. 
Diffused daylight, reflected from the mirror is probably 
the most generally useful illuminant and the various po- 
sitions in which the “ Autograph ” camera can be placed 
give the day worker many advantages in its use. But 
most of us have perforce to do our work by night with ar- 
tificial light. Fortunately there are many of these, some 
one or more of which are available to every one. The 
lime light (best of all in the opinion of many) the Elec- 
tric arc, the Welsbach gas burner and the humble omni- 
present petroleum lamp are all good, varying mainly in 
the differing lengths of exposure required with each. 
And finally we have the new Acetylene gas lamp, which 
places in the hands ofevery worker the ideal light for 
Photo-Micrography. 

A few words as to the value of the “ Autograph” cam- 
era in copying, and in making lantern slides by enlarge- 
ment or reduction, and I will tax your patience no longer. 

For both these purposes, the camera fitted with a pho- 
tographic lens of not more than nine inches focal length 
and inclined at the angle of 45° is to be placed near a 
window and its base cleared of the microscope, lamp, etc. 
A carrying frame with its upper surface parallel with the 
camera front takes their place upon the platform, to which 
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the book, or print to be copied is fastened. The lighting, 
focusing and all subsequent details, are of course famil- 
iar to every photographer. I cannot even hint at them 
here, save to suggest that if the copy is for lantern pur- 
poses, it will be well to make it at once of the proper 
size to permit printing by contact, thus effecting a con- 
siderable saving of time. 

Negatives of microscopic objects are generally made 
considerably larger than the dimensions of a lantern 
slide, though in some cases as a minute diatom for in- 
stance, they are much too small. In either case the lan- 
tern slide must be made by reduction or enlargement as 
necessary. For these purposes the camera is arranged 
precisely as for copying, except that its front end must 
face the window and be close to the latter. A large 
sheet of white paper is to be laid upon the platform as a 
reflector and on this the stand used in copying, and car- 
rying a frame containing the negative, must be placed. 
A focusing cloth or other covering is then spread over 
the space between the frame and camera, so that no light 
may enter the lens save that which passes through the 
negative. The camera is then moved to or fro upon its 
ways, until the image projected upon the screen is of the 
proper dimensions when it is to be fastened in that po- 
sition, the focus sharpened by moving the bellows and 
the balance of the necessary work of exposure and devel- 
opment done in the manner familiar to all who have 
mastered the simple mysteries of photographic manipu- 
lations. 

The accompanying cuts fully illustrate the various 
methods of using the instrument. 


We are prepared to furnish blank applications for mem- 
bership in the American Microscopical Society. 
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Sponges Considered Microscopically. 
By ARTHUR M. EDWARDS, M. D. 
NEWARK, N. J. 

Sponges, or Porifera may be considered as re presenting 
a group by themselves. For a long time they were 
thought to be vegetables and even nowaday they are so 
considered by non-scientific persons. But now they are 
admitted to be animals, though what they are is doubted. 
We must take the classification of Profs. Nicholson and 
Lydecker, who give in their Manual of Paleontology 4 
classification that is eminently satisfactory. Owing to 
the close likeness of some of the cell-elements of sponges 
to certain of the Protozoa, the entire group has been often 
referred to that kingdom. Thus some of the cells of a 
sponge are morphologically identical with the Ameba, 
that formless mass of jelly, while others present the ~ 
closest possible resemblance to the flagellated infusoria. 
Hence a sponge has often been regarded asa kind of 
colony, the units of which are morphologically Protozoans. 
Naturalists are, however, now agreed as to the removal 
of the sponges from the Protozoa; and they are by many 
authorities regarded as forming the lowest division of 
zoophytes (Celenterata). Other authorities consider 
that the sponge represents a distinct morphological type, 
intermediate between the Protozoa and the Celenterata, 
and that they are therefore entitled to rank as a separate 
sub-kingdom, to which the name of Porifera has been 
given. This is the classification that I have adopted 
here. 

They may be defined as “multicellular organisms of 
variable shape, the cells of which are typically disposed 
to form an outer membrane, an inner membrane, and 
an intermediate stratum; and which are traversed by 
canals which open on the surface, and which are more 
or less extensively lined by flagellate cells. In mé6st 
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cases the cellular aggregate is supported by a framework 
of horny fibres, or of flinty or calcareous spicules. <A 
definite mouth and stomach are wanting, and a nervous 
system is not known with certainty to be developed.” 
The water which takes the food into the sponge goes in 
by the “pores” which occur allover the organism. Here 
it is passed into the “inhalent” canals. These conduct 
to the “ciliated chambers” which go to the “ exhalent 
canals” and into the cavity which is in the center of the 
sponge. Here it is voided by a larger opening at the 
top which is known as an ‘Oscula.” This is the 
typical: sponge. The oscula, though capable of being 
temporarily closed, are permanent, and are often placed 
on chimney-like elevations. What is commonly called a 
‘‘ sponge” may consist of only a single excretory opening or 
‘“oscula,”’ together with the ‘ pores” belonging to this ; 
or it may consist of a larger or smaller number of such 
“ oseula.”’ each with its proper complement of ‘ pores.” 
In the latter case, each oscula, with it accompanying 
pores, constitutes a “person,” and the entire organism is 
known as a “sponge stock.” : 

There are a few sponges of which no skeleton of the above 
description can be found, these are known to science as 
the Myxospongiz. In the vast majority the soft cellular 
body is supported by more or less extensively developed 
hard structures; which collectively constitute the 
skeleton. There are four types of the skeleton. First, in 
certain sponges (such as the common bath sponges) the 
skeleton is composed of netted horny fibres, without the 
proper “spicules.” The substance composing the fibres 
in such types is allied to horn, but not precisely of the 
same nature, and it is known as “spongian ”’ or “ Kena- 
tose.’ Such sponges can be mounted very easily, only 
washing them in alcohol, or rather a small piece, and 
transferring it to a solution of gum thus. The prepar- 
ation shows nicely. 
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Then there is another group in which the sponges are 
the most common. In this the skeleton is more or less 
extensively composed of siliceous needles or “ spicules” 
of various forms. They can be mounted entire to show 
the sponge as it lives, or they can be pasted, but not too 
long, experience will show how long, and the spicules 
mounted after drying in gum thus. These spicules may 
be imbedded in various ways ina reticulated fibrous 
skeleton of spongian; or the horny material may be 
greatly reduced so that the skeleton-fibre consists 
essentially of minute flinty needles. There is a third 
group in which the skeleton is destitute of horny matter, 
but spicules are present. They may be fused with 
one another into a continuous framework, or may be so 
interlocked by their ends as to produce practical rigidity, 
or may be simply held in position by the fleshy substance 
of the sponge. In both this group and the preceding, in 
addition to the spicules of the proper skeleton, there are 
generally developed in the mesoderm numerous still 
more minute microscopic needles of flint, which are known 
~ as “flesh spicules;” and, lastly, there is a group of sponges 
in which the skeleton is wholly made up of spicules of 
carbonate of lime. In these of course in mounting them 
_ acids must not be used as they will dissolve the spicules. 
They must be cleaned by boiling in caustic potash or 
soda, washed in water and mounted in gum thus. 


The Penetration of Microbes into the Blood.—M. No- 
card reported ata recent meeting of the Society of Biology 
Paris, experiments by which he has been able to demonstrate 
that microbes are capable of entering the blood through the 
alimentary canal. He found that, while the blood is usually 
sterile after an ordinary meal, a few microbes being found in 
the blood, after a meal containing a considerable quantity of 
fat microbes were found very abundant. His theory is that mi- 
crobes are conveyed into the blood by the small fat globules, 
which are taken up by the lacteals.—Druggists Circular. 
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Microscopical Technique Applied to Histology.—xXIII. 
| FROM THE FRENCH OF M. RENE BONEVAL. 
THE EYE. 
(Concluded from Page 342). 


The Cornea.—Select the cornea of the frog, the rabbit, 
or from man if you can get one perfectly fresh. 

Impregnation with Silver.—To make a negative impreg- 
nation rub a stick of silver nitrate over a frog’s cornea 
left in place, then take out the eye and put it in distilled 
water. ; 

With fine scissors remove the cornea, scrape both sur- 
faces to remove the epithelium and mount in glycerine or 
inbalsam. A frog’s cornea thus treated is left for two 
or three days in distilled water; then mount it in glycerine 
or in balsam. The intercellular spaces have become ¢lear 
and the cells are stained black. This is the positive im- 
pregnation. 

Impregnation by Gold.—Put a frog’s cornea in lemon 
juice or in a weak solution of acetic acid (1 per cent) for 
five or six minutes. After sponging off with bibulous 
paper transfer to a 1 per cent solution of chloride of gold 
for seven or eight minutes. Transfer to the acetified 
water. Usually the reduction is complete in twenty-four 
hours and the cornea has a beautiful lilac tint. Scrape 
off the epithelium and mount the cornea in glycerine. If 
the thickness prevents observation, with a sharp razor 
cut sections parallel with the surface and examine as the 
entire cornea was examined. 


Fixed Cells.—Put a frog’s cornea on a slide and expose 
to the vapor of iodine. When colored brown, scrape off 
the epithelium and examine with a high power. If not 
sufficiently colored expose again to the iodine. The net- 
work of fixed cells is colored with remarkable precision. 

Put the cornea of a frog, a rabbit, man, etc., in a satu- 
rated aqueous solution of picric acid. Harden in gum 
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and alcohol, section perpendicularly to surface. Stain when 
free from gum, in picro-carmine, mount in acid glycerine. 

Sutural Fibres.—To see these, prepare the cornea of a 
plagiostomal fish, the skate for instance. 

Nerves.—Remove the cornea from a living frog, and 
place it in the following liquids: Filtered fresh lemon 
juice for five minutes; chloride of gold, forty minutes; 
acetified water. After remaining in the last for from 
twenty-four to forty-eight hours, the cornea has become 
violet and the nerves are properly colored. Scrape off 
the epithelium; examine in glycerine. 

Nerves of the Epithelium.—Impregnate several cornee 
as described in the preceding paragraph. Mount one in 
glycerine without scraping off the epithelium. Put 
another in strong alcohol for twenty-four hours; section 
perpendicularly to the surface. If the hardening is not 
sufficient to allow of sectioning, finish by gum and _alco- 
hol. The nuclei of the fixed cells appear only when the 


cornea is dead. 
THE IRIS. 


Muscle.—To study the muscular fibres of the iris take 
the eye of a white rabbit. Divide it into two segments, 
anterior and posterior, separating them so that the ante- 
rior shall contain the entire iris. Place this segment in 
the 4 alcohol for 24 hours. Then carefully detach the 
iris, brush both surfaces to remove the epithelium, stain 
in picro-carmine, and mount in formic avid glycerine. 

Nerves.—Treat the iris of a white rabbit by lemon 
juice and gold chloride, following the technique described 
for the demonstration of the corneal nerves. 

The epithelium of the iris will be studied in the sec- 
tions of the whole eye. 


CRYSTALINE LENS. 


To dissociate the fibres of the lens we will employ Max 
Schultze’s method. Place the organ in the following 
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solution: Distilled water, 30 grams; sulphuric acid, 4 
drops, (Schultze uses an acid, sp. gr. 1.839). At the end 
of twenty-four hours’ maceration it is sufficient to agitate 
the lens in a drop of the liquid to obtain a great number 
of perfectly isolated fibres. 


THE RETINA. 


Sections of the Retina of the Crested Triton,—The whole 
eye suspended froma cork, is exposed to the vapors of 
osmic acid. In ten minutes transfer to the 4 alcohol, 
and by a circular incision made with fine scissors, divide | 
into two segments. The posterior segment contains the 
retina and is left in the alcohol for some hours. Transfer 
to picro-carmine for a few hours. Thence transfer it to 
two or three c. c. of osmic acid, 1 per cent. This reagent 
fixes the easily changed elements of the retina. Wash 
to free from the acid, and put in strong alcohol. In 
twenty-four hours the hardening will be sufficient to 
allow of free-hand sectioning. These sections are beauti- 
ful, but great skill is needed to make them. Imbed in 
parafine, in which the elements are not sensibly altered, 
avd mount in glycerine or in balsam. 

Dissociation.—Place an eye of the crested triton in 1 
per cent osmic acid. In twenty-four hours incise the 
ball on a level with its equator, and place the posterior 
segment in distilled water to macerate for two or three 
days. Remove a fragment of the retina with curved 
scissors, aad dissociate on a slide with needles. Picro- 
carmine; glycerine. To macerate the retina fixed by 
osmic acid we may use the 4 alcohol, iodised serum or 
very weak chromic acid. 


SECTIONS OF THE WHOLE EYE. 


It is sometimes necessary to make sections including 
the organs of the eye in their respective positions. We 
cannot dream of using a simple method, for it is abso- 
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lutely necessary to combine many proceedings intended 
to obtain a faithful fixation and a proper hardening. 

Fixation.—The fixing solution should be very penetrat- 
ing, for the tissues forming the different parts of the eye 
are of very different consistence. These are membranes, 
like the sclerotica and the cornea, which possess con- 
siderable consistence, and are consequently but slightly 
permeable by the fixing liquids. These two membranes 
placed at the outside of the eye ball surround the other 
parts and prevent the penetration of liquids into the in- 
terior of the organ, and the fixing of the elements com- 
posing the contents of the ball. It is necessary to soften 
the sclerotica to allow the. fixing liquid to pass more 
rapidly. For this purpose we use acetic acid, added 
to the fixing liquid. The latter is composed of chromic 
acid, picric acid and, in some cases, of osmic acid. 

Aqueous solution of chromic acid (1 per cent), twenty- 
five volumes; saturated aqueous solution of picric acid, 
ten volumes; water sixty-five volumes. Adda few drops 
of acetic acid. To fix the elements as perfectly as possi- 
ble it 18 indispensible to add to the mixture two volumes 
of 1 per cent osmic acid. 

Place the whole eye in the mixture, and in four or five 
hours, when the ball has acquired a certain consistence, 
cut it in two so that the section shall pass through the 
optic nerve and the middle of the cornea. 

Hardening.—Transfer these hemispheres to water, and 
leave them for three or four days to remove the picric 
acid and the color produced by the picric and the chromic 
acids. Then plunge them into Muller’s fluid or into alco- 
hol. The eye should remain for at least two weeks in 
Muller’s fluid, after which wash carefully, and stain in 
mass with borax carmine. If alcohol is used transfer 
successively to the stain, then to alcohol at 40°, 60°, 80° 
and 90°. Stain in mass .by borax carmine. Imbed in 
paraffin or in celloidin. 
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EDITORIAL. 


American Microscopical Society.—Having been absent 
in Europe during July, August, and September we have not 
kept the society in mind so much as we did last spring. We 
trust, however, to show that we have not forgotten it. As 
we have three times as many readers who are not members of 
the society as we have of those who are, we shall try to keep 
the society alive in their memories. 

A letter just received from one of the latter says: “Please tell 
me how I can become a member of the society. I have seen by 
the JouRNAL that the dues have been changed.” In reply: Send 
your name to the secretary, Dr. Wm. C. Krauss, Buffalo, N.Y. 
He will probably supply you with a blank application for 
membership. That blank calls for the endorsement of two per- 
sons who certify that you are a suitable person. Do not be 
scared by that scare-crow. Members often explain that “itis a 
mere matter of form.” Andso itis. The endorsers often are 
people who never saw the candidate. The Secretary will often 
fill in one of the spaces with his own name when he feels sure 
that the first endorser is all right. Theoretically, the require- 
ment is to keep out cranks and mischief makers. Practically 
the cranks and mischief makers get in, and lots of modest, earn- 
est learners, fearing that their knowledge of microscopy is too 
small, hesitate to apply for membership. We do not think that 
any sincere and modest student of microscopy will be rejected 
on account of his meager knowledge. At any rate, we venture 
the assertion and ask to be corrected by “the powers,” in case we 
are wrong. We shall be more than delighted to investigate 
and report upon any case rejected. Asa matter of fact, we have 
never known an application to be rejected. It might occur, 
however, and no one except the candidate and “the powers that 
be” ever know of it. In this connection, we invite the secretary 
to prepare a clear and concise statement of the qualifications 
for our next issue and to supply us with enough blank forms so 
that we may enclose one to every subscriber. We offer the en- 
tire influence of this periodical to help build up the society. It 
the Secretary and members cooperate and send in their contri- 
butions, the society will profit thereby. If they do as they have 


1895.]. MICROSCOPICAL JOURNAL. 387 


often done in the past—sit still in silence—theywill have them- 
selves only to blame—not us. 

By contributions, we mean not merely scientific results of 
labor. We refer to suggestions looking to the development of 
the society and its plans. At this moment, we and our readers 
want to know all about the new secretary and his hopes and 
purposes. We want his portrait and a sketch of his life from 
some appreciative friend. If he chooses to speak through these 
columns twelve times per year to the membership in the 
interests of the society, he shall be entitled to all the space 
he requires. If he has nothing to say, eleven out of the twelve 
months, he is not realizing his duty. That society, like every 
other society, must live on enthusiasm or die. It came near 
dying in 1892, 1893, and 1894. ‘his year it seems to have re- 
covered considerable lost ground, for the moment. No one 
needs to do anything to throw it back into its cataleptic condi- 
tion of 1892-’4. Simply do nothing and it will be there. An 
annual meeting of this sort cannot be neglected till a few 
weeks in advance and then succeed. You should begin now, 
Messrs. Mercer, Pennock, Latham, Krauss, Higenmann, Schrenk, 
and Booth, to create in peoples’ minds the idea that the 1896 
meeting is to be so excellent that they cannot afford to make 
plans that will interfere with their attendance. The summer 
schools, foreign travel, seashore and mountain vacations , 
other societies without limit, public and private interests all 
stand in competition with you. The older and best members 
of the society are not going to give up superior attractions for 
the sake of the society meeting merely on some vague sentiment 
—such as “loyalty to the organization.” Unless the organiza- 
zation shows its loyalty to the membership by furnishing them 
enthusiasm and superior attractions the membership will laugh 
in the sleeve when they are exhorted to loyalty. Loyalty be- 
gets loyalty. Apathy produces apathy. We call on the new 
officers to announce their programme. Is it loyalty or apathy? 
We forewarn our readers to look in this for communicat- 
ions from the seven persons above-named in response to this 
question: “What can you, the members and the JourNAL be doing 
at once towards making the 1896 meeting the best ever held?” 

Some things the JournaL can do. We now offer free of 
all charge, an advertising page (worth $100 dollars per year) to 
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the Secretary in which he may make any and all announce- 
ments he pleases regarding the society, in every issue of the 
JOURNAL. 

As above intimated, we will bind into every number a blank 
application for membership if it can carry the proper informa- 
tion, to those who are not members, as to its use. Will those 
who join between now and the issue of the “proceedings” re- 
ceive copies of any of the back volumes, Mr. Secretary? We 
think you might make some offers in this line. 

To any person not now a member of the society, nor a sub- 
scriber to The Microscope who will join the society during the 
coming three months, we will send The Microscope free of charge 

during 1896. 

All articles contributed to our columns by members of the 
society the coming six months, will be headed by the title of 
article, the name of the contributor and the words: 


MEMBER OF THE AMERICAN MICRO;sCOPICAL SOCIETY. 


Readers will thus be able to see what the members are doing 
for them, and will, we think, have increased thereby their 
respect for the soviety. We beg to suggest to Miss Booth in this 
connection that she do the same in her excellent little magazine, 
“Practical Microscopy.” She cannot be more practical than 
this. 

Of course if any contributor wishes us to withhold the above 
announcement thut he is a member of the society, we will make 
the exception is his case. 


MICROSCOPICAL APPARATUS. 


Comments on the Construction of Microscope Stands.— 
Speaking on this subject in the Zeitsc rift fur Wissenscnatt- 
liche Mikroskopie (vol. XII, 2, 1895), Dr. H. E. Hildebrand of 
Chicago, recommends a few changes in the construction of the 
microscope stand, especially that of the Continental type, which 
tend to raise their standard in regard to durability, stability, 
and ease in manipulation. 

As our colleges are owners of the microscopes which they fur- 
nish in great numbers to the different classes of their students, 
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this cireumstance—the large number of the instruments and of 
of those who use them—in a very striking manner discloses the 
weak points in the construction of the stands, certain parts of 
which, with great regularity, become defective after some usage. 
These weak parts include the micrometer screw, which has be- 
come unreliable and shaky; the prism which has undergone tor- 
sion and flexure in a sufficient degree to produce lateral motion, 
making focussing problematic; and the fastening of the prism to 
the stage which has lost its firmness. The author attributes 


these shortcomings mostly to the fact that the continental 
stand, unlike the Jackson pattern, in none of its parts offers to 
the hand a solid and convenient hold by which it may safely be 
transferred and manipulated. : 

As a corrective, a reversed arrangement of the component 
parts of the fine adjustment is recommended. The prism sleeve 
is solidly united with the stage and the prism with the tube car- 
rier. When the fingers of the operator now grasp the instru- 
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ment by the prism sleeve for any change of place or position, 
they no longer—as under the old construction is the case—sub- 
ject the prism, its fastening,and the micrometer screw to undue 
strain, especially as a horizontal plate (m) projects from the 
prism sleeve and expands underneath the arm of the tube car- 
rier, preventing the fingers from coming in contact with any of 
the parts above. 

With the help of the illustrations the details of the new con- 
struction will be understood. The block of the joint, the stage 
and the socket (Fig. 1 and 2), for the reception of the prism 
sleeve are made of one casting. At the bottom of the socket and 
within the sleeve a chamber is seen for the spiral spring which 
forces the prism i upward against the micrometer screw. The 
latter is placed in the center of a disk s (Fig. 1 and 3), which is 
supported on three hollow pillars a, a, a, standing on the upper 
end of the sleeve, and three screws z (Fig. 1. and 3), serve to 
combine disk (Fig. 3), pillars and sleeve into one firm structure, 
from and through the top of which the micrometer screw can 
with exactness control the ascending prism i. In order to unite 
the prism with the tube carrier, the arm of,the latter flattens 
out into a thick, round; horizontal plate p, the central portion 
of which receives the prism by means of a screw thread, whilst 
its circumference projects downward, in the form of a ringr, over 
the prism sleeve. In order to gain passage-ways for the pillars 
a, a,a, the plate p is provided with three openings 0, 0, 0, of such 
ample width that any contact of the pillars with plate p is made 
impossible. 

All those parts of the old construction which have given sat- 
isfaction have been retained, only such factors having been 
eliminated as exert a deteriorating influence on the fine 
adjustment. 

For the sake of differentiation we insert plates Fig. 8 and 9, 
taken from the catalogues of Zeiss of Jena, and Leitz, of Wetzlar, 
showing the construction of the fine adjustment as used by these 
firms. 


The Horseshoe-Foot.—The advantages offered by this foot- 
form are not fully appreciated and turned to use. The charac- 
ter of this foot must not be confounded with that of a tripod. 
This latter would have three points to rest upon which, when 
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connected by straight lines would form an isosceles triangle, the 
pillars of the stand occupying the angle opposite the base of the 
triangle. A vertical line drawn through the gravity center of 
the stand would be in close proximity to one of the long sides 


of the triangle, that is to the border of the area of support, and 
a small outward force would cause that line to fall beyond this 
border and consequently upset the instrument. It is here that 
the horseshoe form may bring relief. It will bring the borders 
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of the supporting area at a greater distance from the line of 
gravity, and do so especially at points where a widening is most 
needed, viz., at the right and left hand sides of the pillar of the 
instrument. 

Clear as this principle is, we find the modern horseshoe-foot 
by no means always built in accordance with it. Its width 
across the pillar is contracted and often left here altogether 
without supports, which are placed at the extreme ends of the 
side bars and at a spot behind the pillar. In this manner, resting 
upon three points, the horseshoe-foot assumes the faulty quali- 
ties of the tripod just mentioned. 

The accompanying drawing shows the foot of a microscope 
made by Merz of Munich, 35 years ago. This foot has proved 
of such superior excellence, that its type, in various sizes, has 
been substituted for the bases of other stands with the same 
gratifying results. What in other horseshoe-forms presents a 
narrow curve expands here (Fig. 6 and 7), to an almost straight 
comparatively long bar b, which by short turns extends its 
branches xx parallel to each other, the aperture from branch to 
branch being equal to the width of the microscope stage. Al- 
though the shape of this foot suggests rather the form of a 
pronged bar, than that of a horseshoe, it is plain from the pre- 
ceding that here not only are the advantages inherent to the 
horseshoe base fully utilized, but greatly enhanced. The 
branches, as seen in the drawings represent three-sided prisms 
x x Fig. 6 and 7, sloping toward the median line of the foot. 
This particular, in connection with the wide opening of the 
branches, creates a roomy, well-accessible space beneath the 
stage, even down to the top of the working table, making con- 
siderable depression of the stage permissible. The total width 
of the foot as compared with its length (back-toe not included) 
is about 7:6. Five leather disks e, embeded in recesses v form 
the sole of this foot. 

Further attention is drawn to the relation in size of the base 
to that of the body and especially the stage. In the endeavor 
to reduce the dimensions of the continental microscope, a point 
has been reached where overdoing a good thing is partially in 
sight-partially an accomplished fact. The first relates to the 
base of the larger stands, the second to that of the smaller ones. 
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They refuse to stand up under legitimate manipulation, thus 
revealing theircharacter as miniature stands, whilst they should 
have a base of such dimensions—regardless of the size of the 
superstructure—that microscopical operations may be per- 
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formed with safety. Here, the Merz foot will supply the 
remedy. 

Microscope Stands With Coarse Adjustment By Slid- 
ing Tube.—These stands do not seem to receive the same care- 
ful attention as the higher grade stands on the part of the man- 
ufacturers. This fact becomes manifest when we receive a great 
number of these small stands from different sources at one time, 
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With few exceptions only, the working of the tube in its sleeve 
is much too hard, the makers not having taken into consideration 
that the preservation of the fine adjustment in a large measure 
depends on the smoothness of motion in these parts. Often the 
sleeve is faulty, in some cases being compressed to a slight oval, 
in others being wider at the lower end than at the upper, where 
alone the tube is grasped by the slit sleeve, at the lower end 
allowing an all-around-motion of the tube. Only those in- 
struments give full satisfaction which possess a tube perfectly 
cylindrical, and a sleeve of perfect adaptation. 

With gratifying results the author has equipped the tube with 
a larger ring for manipulation, indeed resembling more a drum, 
which may be securely held, even in varied positions of the 
hand. The ring (Fig. 4 and 5), is two inches in diameter, its 
rim extends down one inch. It has been shown that beginners 
are much less liable to crush their coverglasses with the tube 
and drum than with the plain tube, greater comfort being here 
combined with superior control. With only ordinary skill a 4 
-inch objective may at once be focussed without difficulty. 


Microscope for the Examination of Opaque Objects.— 
Several attempts have been made up to the present time to de- 
vise apparatus for the illumination of opaque objects examined 
under the microscope. One of the best known processes is that 
of Lieberkuhn, which consists in applying around the object- 
ive an inclined concave mirror, which concentrates the luminous 
rays in reflecting them upon the preparation. This apparatus 
cannot be applied unless the frontal distance of the objective is 
sufficient to permit of the passage of the luminous rays sent ob- 
liquely. It can, therefore, be employed only for feeble magnifi- 
cations. Moreover, such oblique illumination is an inconven- 
lence. . 
Mr. Charles Fremont has succeeded in effecting the illumin- 
ation through the interior of the tube of the microscope and the 
objective, so that this new method is applicable to even the 
strongest magnifications. The arrangement adopted as de- 
scribed to the Academy of Sciences, through Mr. Marey, is as 
follows: 

The pencil of light n directly projected or reflected by the 
mirror D, enters the body A, of the microscope tube, through 
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an aperture, E KE, and meets a concave mirror C, which is mov- 
able and capable of being raised and lowered in order to send 
the light through the lenses of the objective B. A prism, R, is 
interposed in the path of the pencil in order to right it and 
render it parallel with the axis of the microscope before it en- 
ters the objective. 

The mirror C, and the prism R, are provided with an aperture 
to permit of the passage of a conical tube, G, that allows one to 
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perceive, through the ocular, the image of the preparation, T, 
given by the objective B, so that such image is never met by 
the luminous pencil. 

This process permits of obtaining a vertical illumination of 
great intensity, and of perfect clearness, both qualities indispen- 
sable for photographing microscopic images. 
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In presenting this apparatus to the academy, in behalf of Mr. 
Fremont, Mr. Marey recalled the experiments that he had made 
toward reproducing microscopicbeings by chromophotography. 
With ordinary illumination the objects detach themselves from 
a luminous ground and successive photographs of them can be 
taken only upon a movable film. The series of images thus ob- 
tained, include, it is true, all the data necessary for determining 
the changes of form and position of the object in motion; but in 
order to appreciate such changes, it requires considerable labor 
in the way of comparing the images, which are intimately con- 
nected in along series. For such studies it would be prefera- 
ble to have recourse to chromophotography upona dark ground, 
which, upon the same immovable plate, reunites the successive 
images of the object. 

This method, which has been applicable only to objects of 
large dimensions, will, perhaps, owing to Mr. Fremont’s new 
instrument, be applicable to microscopic photography. Should 
such be the case a great progress will certainly be made in our 
knowledge of the motions of microscopic beings.—Scientific 
American. 


MICROSCOPICAL MANIPULATION. 


A New Borax-Carmine.—Everyone who has worked at 
botanical microscopy has fretted at the difficulty of using borax 
carmine in staining plant sections. Itis a splendid stain, but 
to get satisfactory work with it, itis necessary to practically 
destroy all cell contents and consequently is useful only in 
skeleton preparations. Professor Radais, of the Ecole de Phar- 
macie, Paris, has recently discovered a mode of preparing the 
reagent which entirely obviates this disagreeable trouble. His 
process as communicated to the Journal de Pharmacie, is as fol- 
lows: Putina balloon, arranged with reflux refrigerating ap- 
paratus, a mixture of pulverized carmine (No. 40), 2gm.; borax 
8gm.; alcohol of 70°, 200 gm. and heat on a water-bath. Let 
the alcohol boil for twenty minutes, then cool slowly and filter. 
The alcoholic tincture should index exactly 70° alcoholometri- 
cally, and where a good condensing apparatus is not at hand 
use alcohol of 71° or 72°. The reagent keeps well in closely 
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stoppered vials. In using it it is necessary to let the sections 
to be stained lie for a few moments in alcohol of 70°, and then 
transfer them directly into the stain. It acts most energeti- 
cally upon the nuclei and especially upon the cellular mem- 
branes. and is rapid in direct proportion to their richness and 
pectic compound. It has no action on the ligneous and suberi- 
fic parts. The best results require about ten minutes contact, but 
super-coloration is not to be feared with even much longer con- 
‘tact. After removal of the sections from the stain, wash them 
in alcohol of 70°, dehydrate and mount in any anhydrous 
medium. By this method all precipitation of coloring matter 
within the cells is avoided. 


Stain for Blood-Corpusles.—Toison, in the Prager medi- 
zinische Wochenschrift, recommends the following solution for 
staining blood-corpuscles: 


Sodimm/)snlphatey S200. 5 ae phase) ipa ais Bhs 4) (8 gm: 
Sodium chloride... AUT dy BC aOR Ao) Bg Oa elias 1 gm. 
WA Wei) Toy AWA ATG) UE) te ale AAR, Ud, oe sae Rais 25 mgm. 
GivGEMMMi trys) eke mea, cee aa a TR 30 ccm. 
Rsbibledinwy abeme ho: SNe ree A ern EOS airs 160 ccm. 


Mix the glycerin and water, dissolve in the mixture the 
sodium salts, and finally the methyl violet, and filter. The red 
cells preserve their shape excellently, and the white cells (which 
are also stained) are sharply defined, making differentiation 
very easy. According to Marschner, who has used the stain 
extensively, it is most excellently adapted for use in counting 
the red corpuscles, but he does not recommend it for counting 
the white cells. 


Staining Agent for the Milk Vessels.—O Chimani 
(Archw der Pharmacie) states that in alkaninacetic acid he has 
found an effective agent for staining the contents of the milk 
vessels of plants. The following is his method of procedure : 
Ordinary alkanet extract is purified of the brown coloring 
matter with which it is contaminated, by means of ether which 
takes up the alkanin. After evaporation of the liquid, the 
residual mass is exhausted by acetic acid (45 per cent glacial). 
This liquid is concentrated somewhat further by evaporation 
in the water-bath, and is ready for use. It acts not only upon 
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- dry material, but upon fresh vegetation (after hardening in 
alcohol) and furnishes an excellent agent for differentiating 
the tannin sheaths and the contents of the sieve-tubes.—Na- 
tional Druggist. 


Formalose.—This drug is guaranteed 40 per cent. solution 
of chemically pure formaldehyd in water. It is a perfect anti- 
septic Germicide Disinfectant, Deodorizer and Preservative. 

Formalose is possessed of an extraordinary power of micro- — 
bicide, similar to that of corrosive sublimate, though exhibit- 
ing none of its toxicity. It has the peculiar property of attack- 
ing only the contagious material. 

As a preserving and hardening agent for bacteriological, his- 
tological and biological purposes it is of greatest value. Ani- 
mal objects and sections are hardened without brittleness, 
shrinkage, loss of color, or 6f microscopical structure, nor do 
their staining properties suffer. The eyes remain large and 
clearer than in alcohol, and the mucus of slime paoducing ani- 
mals is not coagulated and remains transparent. Plant struct- 
ures and most fruits keep well, and microscopical sections of 
plants that have been in formalose for a long time give fine pre- 
parations. 

Formalose has the peculiar property of rendering solid, gela- 
tin that has become fluidified by bacterial products. Gelatin, 
or even gelatin fluidified by bacteria, underthe action of Forma- 
lose becomes hardened to such an extent that it is rendered in- 
capable of liquefaction by heat. Bacterial cultures of the most 
active character are completely arrested by the action of For- 
malose, or the Formalose vapor. 

For the preservation of specimens, Formalose is the ideal me-- 
dium ; used in highly diluted form it is superior to alcohol ata 
considerably smaller cost. As an antiseptic it is used in the 
proportion of from 2 per cent. to one mille, and being non-toxic, 
inodorous and without ill effects on clothes, or on textile fabrics, 
it is a perfect deodorizer and disinfectant for the hospital and 
sick room. : 

It issold by Richards and Co., limited, New York, and Chi- 
cago. 
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MICROSCOPICAL SOCIETIES. 


San Francisco, Cal.—W. E. Loy, Secretary. 


September 4, 1895.—Prof. W. E. Ritter gave an account of his 
year’s leave of absence granted him by the Regents of the Uni- 
versity of California, and which he had spent in Europe, par- 
ticularly at the Biological Laboratory at Naples. He had also 
spent much time with the Marine Biological Association of 
Liverpool. 

Dr. Eisen exhibited a slide of blood corpuscles of the black 
Salamander, stained by the Haidenhaim method. The prepara- 
tion had been mounted in a new medium prepared by Charles 
C. Reidy,—bisulphide of carbon and gum thus. This medium 
is of very high refractive index, and gave a brilliancy of color 
and perfection of outline not produced by any other medium 
the doctor had used. 
~ October 2.—The principal feature of the meeting was a paper 
by Melville Attwood, a mining expert on some simple modes by 
which the external characters alone are used for distinguishing 
mineral substances. The reading of the paper was illustrated 
. by an exhibit of much interest. 

October 16.—A conversational meeting was held at the rooms 
432 Montgomery street, John C. Spencer, M.D., president, in the 
chair. M. J. Rosenau, M. D., of the United States marine hos- 
pital service, Washington, D: C., read a paper on Immunity 
and Immunization. 


Washington, D. C. 


October 8, 1895.—The first meeting of the season after the sum- 
mer vacation was devoted to the election of officers and the dis- 
cussion of plans for the winter’s work. 


Leavenworth Academy of Science. 


October 26, 1895.—There has been re-organized in Leaven- 
worth, Kansas, the “ Leavenworth Academy of Science” an or- 
ganization that was chartered under the laws of the State of 
Kansas, on October 3, 1873, but that had lapsed some ten years 
ago. 

The different departments of science are assigned to sections 
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with a leader and progress in each department of learning is to 
be reported by the head of each section every three months. 

The officers of the Academy shall consist of a President, Vice 
President, Secretary, Treasurer, Librarian and a Board of Trus- 
tees, the Board of Trustees to consist of those mentioned above 
and two additional elected annually same as those above. 

There being quite a number of fine microscopes and acces- 
sories in the city, the section on microscopy will include 
all the members of the old Leavenworth Microscopical Society 
and this latter society which has met in the last several years 
will cease to exist, either in name or act. 

A permanent library and museum quarters have been ten- 
dered by the City Board of Education as well as a plan of meet- 
ing both special and public for the sections and the Academy 
as a whole, special meetings to be held in the Board of Educa- 
tion rooms and the Academy’s public meeting are to be held in 
the Leavenworth High School Auditorium. 

Meetings of the Academy are to be held on the first and third 
Thursdays in each month, public meetings every ninety days. 

The last meeting, which was the first regular meeting was 
held on October 24, at which Dr. James A. Lane read a paper on 
the biological examination of the city’s water supply, illustrat- 
ing the same with cultures of micro-organisms found therein, 
discussions of this paper was Jaid over until November 7th. 

There are two reasons why I have written thus fully of our 
organization. First to let the Journal know that the Leaven- 
worth Academy of Science has organized and expects to do some 
good work and second to let them know that the Leavenworth 
County Microscopical Club or society has been dead for several 
years and that those interested in what was the old society are 
now in the micrscopical section of our new organization.—J. W, 
McGi1, M. D., Secretary. 


LETTERS TO THE EDITOR. 


BuFFALO, N. Y., Nov. 11, 1895. 
CHas. W. SMILEY, EDITOR. 


My DBAR Sir :—In reply to your excellent editorial challenge, will say 
that you certainly have the correct remedy to tone up and restore to health 
any and every society suffering with debility, paresis or melancholia. The 
success of any society depends upon the activity of its secretary and execu 
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tive committee after the meeting, of its President before the meeting, of its 
members at the meetivg and of its treasurer and journals the whole year long. 
A society medical or scientific needs not so much of pull as of push and that 
coming not from a handful of Joyal and faithful ones, but from every mem- 
ber of the organization be he in the van or in the rear. Only too often is 
the rule that a ring or clique controls the actions of a society and dampens 
the ardor and enthusiasm of its members. This I believe does not hold true 
with regard to the A. M.S. To be sure we have leaders and they are as 
necessary as the followers but the weight of respousibility should and does 
rest equally heavy on both. The A. M.S., had one of its most successful 
meetings at Ithaca last summer in its history, thanks to Professor Gage and 
his associates and all indications point to an even more successful meeting in 
1896. 

The Secretary relies upon your valued journals to do their share of pre- 
paratory work and also the help of Mr. Reunsck and Miss Booth and other 
editor-microscopists, The transactions of i895, will be out in time for your 
Journals to review in the January numbers. Before then you need not ex- 
pect to receive any paper read at that meeting for publication because 1 have 
corralled them all but one and intend to have them appear first in the trans- 
actions of a society, afterwards wherever the reader desires and so spread the 
name and fame of the A. M S. 

Your activity in enlisting new members is very commendable and cannot 
help but bear good fruit. Professional workers as well as amateurs are to 
be exhorted to become members and once members to become active and 
look forward to each meeting asa vacation combining ‘* knowledge with pleas- 
ure.’’? The editors of our microscopical journals will be supplied with blanks 
for admission, and by an amendment to the constitution to be acted upon at 
the next meeting and it doubtless will be adopted, election to the society will 
be easier and quicker than heretofore. To be a member of the A. M.S., 
should be as proud a claim as to be a fellow of the R. M.S. 

Yours sincerely, 
Wm. C. KRAuss. 


SYRACUSE, N. Y., Nov. 12, 1895. 
_ To THE EDITOR OF 


THE AMERICAN MONTHLY MICROSCOPICAL JOURNAL. 

DEAR SIR :—The active and generous interest The Microscopical Journal 
takes in the American Microscopical Society is thankfully appreciated. The 
Ithaca meeting was a success in every way and emphasized the fact that the 
society is far from being in a dying condition. With the sense of well-being 
disseminated by the Ithaca meeting, the promises made by The Microscop- 
ical Journal, the similarinterest Practical JZicroscopy has in the welfare of 
the society, and invitations already in hand to meet next year as the guest 
of well-known and enthusiastic local microscopical societies, the executive 
committee can work with a determination to add materially tothe strength 
of the national organization. Interest in microscopical research is the key 
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to membership. Therefore, every reader of The Microscopical Journal can un- 
lock the door. Come in. A cordial welcome will be yours, be your work 
ever so humble. 
A. CLIFFORD MERCER, 
President of the American Microscopical Society. 


CHICAGO, ILL., Nov. 15, 1895. 
808 MorsE AVE., STATION Y, CHrIcAGo. 

DEAR MR. SMILEY :—Your editorial is all right, but for people who have 
36 hours work in 24 and no pay for it, it is a question how best to help in 
this matter. First, people disagree, all are so separated that we cannot get 
together to make up any work. Then physicians or teachers are a hard clas, 
to be sure of, one may or may not get away and the other wants a vacation. 
I am very strongly in favor of practical working sessions. Several members 
of the Society at the last meeting all stated they had thought they would 
see how things were done and get practical information. The local societies 
are in much the same condition and if I may believe what I hear, Buffalo, 
Pittsburg, San Francisco and Washington head the list in any work. This 
Society here is weak and the Chicago Academy has not helped it by a great 
deal. There is an apathy existing and it makes it difficult for a beginner or 
younger member to stir up the older members. Ido not approve of the 
Journals over here at all. *The Microscope, as edited by Manton, was one of 
the most valuable periodicals going, but now there is not a decent one ex- 
isting. The Royal is also going down. I suppose the reason being as I was 
told the other day—‘‘ There is no such thing as Microscopy because it is 
used in all the Sciences &c., &c. I object most strongly to going into Journal 
of Morphology, Journals Anatomy and Physiology, Photography, Medicine, 
Hygiene etc., for micro. work. Micro. work ought to be all collected under 
departments and give resume of paper but full extraction of the methods 
in Botany, Fungi, Bacteria, Photography, Histology, &c. I would rather 
pay more and have a good Journal and save time, annoyance and expense. 

Yours yery truly, 
; V. A. LATHAM, 

*Tt will be borne in mind by our readers, that the writer of this letter is 
one of the editors of an English microscopical periodical and that she, an- 
American, sends most of her contributions abroad to be published.—Ep1iTor. 


WANTED.—A Watson & Sons ‘‘ Students Stand D,”’ ora ‘‘Van Heurk,”’ 
must bein a good condition. Address, W. C. POLLNER, Cleveland, Ohio. 


WANTED.—Microscope, with one or two objectives, for good general 
work, by any recognized standard maker. Must be cheap and in perfect 
condition. Address, with full particulars, LIBRARIAN, STEEL WORKS 
CLUB, Joliet, Il. 
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The Real Value of the Medicinal Peroxide of Hydrogen Prepa- 
rations Found in the Market. 


By H. ENDEMANN, PH. D., CHEMIST. 
Formerly with the Health Department of New York City. 


My attention having repeatedly been called to several reports and analyses made by 
different chemists and published by some medical journals, I concluded to examine all 
the brands of peroxide of hydrogen which I could find on the market, in order to ascer- 
tain the real value of each when intended to be used as an antiseptic remedy, both 
internally and externally. 

The reports on’ the subject which have come to my knowledge are quite contradic- 
tory, and my object is to impart to the medical profession the results of my experi- 
ments, which have been made on fourteen fresh samples, purchased by me in dupli- 
cate, directly from the manufacturers or their selling agents. 

These brands have been tested for the volume of available oxygen, the amount of 
residue, the degree of acidity, and the amount of soluble baryta salts contained there- 
in, as per following table : 
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I John Bene’s Peroxide of Hydrogen Medicinal..................00008 10.50{0.1886| 2°19] None 
2 Hydrozone Re eetuaedacacsscchessnascsdeussantesbarecrsareaccrestenseaucneeeitseessceccans 27.35|0.2180| 3.11] None 
3 Larkin & Scheffer’s Peroxide of Hydrogen Med.. nSOCCE COON g.65|0.1206] 6.75| None 
4 Mallinckrodt’s Peroxide of Hydrogen Med............sececcsseeceees g.55|0.1408] 1.43] None 
5 Marchand’s Peroxide of Hydrogen Medicinal .........---....0000. 16. 55/0.564 1.29] None 
6 McKesson & Robbins’ Peroxide of Hydrogen Med............... 10.95]0.0540| 0.44) None 
7 Merck & Co.’s Peroxide of Hydrogen Mediciual.. Aun 0.50/0.2418]  4.57| None 
8 Oakland Chemical Co.’s Peroxide of Hydrogen Med.. ts 10.50|0.0382| 0.34] 0.0017 
g Peuchot’s Peroxide of Hydrogen Medicinal... Dee OL edhaiss 10.60]0.4674| 1.77] 0.0018 
Io Powers & Weightman’s Perox of Hydrogen Neder 8.40]0.0830} 2.03} None 
PE LOZ OUG Ie PEMCCM ts... 20. .vereenssencecnsnsteaccarseraaefennsdctreerceraceniss cesses II.26]0.0534] 0.76) None 
12 Rosengarten & Sons’ Perox of Hydrogen Med................00068 3-10/0.1002] 0.25] Nono 
13 Smith, Kline & French, Perox of Hydrogen Med..............000 6.15]0.0880} 26 | None 
144 E.R. Squibb,s Peroxide Of Medicinal ....ssss.ssessessssccsconerecece 12.40|1.004 | 12.04] None 


By referring to this table it is easily understood that sample No. 2, ‘‘ hydrozone,”’ is 
far superior to any other brand which has ever been made, not only on account of its 
containing a much larger amount of available oxygen, but also owing to the presence 
of asmall quantity of several essential oils, the respective nature of which could not 
be determined, very likely because they had been submitted to the oxidizing action of 
peroxide of hydrogen before being used to make ‘‘ hydrozone.’’ 

I attribute to this small quantity of essential oils the great superiority of hydrozone 
over any other brands of H2 O2 as a healing agent. 

When hydrozone is diluted with distilled water, in the proportion of half and half, 


the resulting mixture contains about 13.5 volumes of available oxygen, and its bacte- 
ricide power still remains the same as the bactericide power of sample No. 5, which 
contains 16.55 volumes of available oxygen. 

Sample No. 14 comes next to sample No. 5, but it is readily seen that that the de- 
gree of acidity is entirely too large for a preparation which is to be applied to the most 
sensitive diseased mucous membranes. 

Sample No. 11, called ‘ Pyrozone’’ which contains 11.20 volumes of available oxy- 
gen, is quite similar to sample No. 6, with the exception that the latter contains a 
small quantity of salicylic acid. Very likely the salicylic acid has for its object to in- 
crease the bactericide power, but, unfortunately, I fear that it impairs the keeping 
properties of this preparation. 

Acidity.—The 14 brands which [ have examined contain free acids (phosphoric, 
sulphuric, muriatic ;) and I must say that peroxide of hydrogen medicinal should 
never be made neutral before using, even in the most delicate cases. Neutral peroxide 
of hydrogen rapidly decomposes under all conditions of exposure. 

The keeping properties of H2 O2 solutions vary a great deal with the degree of 
purity and the percentage of free acid contained therein. 

If the proportion of acid is too large, the profession well know that it acts as an irri- 
tant upon diseased surfaces. If it is too small, the solution does not keep well. 

My opinion is, that a standard solution of medicinal H2 O2 must answer the follow- 
ing tests : 

1. It should contain at least 15 volumes of available oxygen. 

2. The quantity of free acid contained in 100 cubic centimeters should require not 
less than 1c. ¢c. and not more than 3c. ¢. of normal volumetric soda solution, to be 
made yeutral. Sucha small quantity of free acid is not objectionable. 

3. It should not contain any soluble baryta salts. 

4. It must be free from sediment. 

It is to be noticed that the brands No. 7 and No. 12 are valueless. 

The brands No. 8 and No. 9 are not fit for medicinal uses, owing to the fact that 
they contain traces of soluble baryta salts. 

The brand No. 3 has heavy sediment of sulphate of baryta, which may be considered 
inert towards the system, but it is certainly detrimental to the keeping qualities of 
this preparation. 

Brand No. 14, which is sold as a ten volume solution, is really twelve volumes, but 
it is too acid. Brand No. 5, which is sold as a fifteen volume solution, is really 16.55 
yolumes, viz.: Abotit ten per cent above the standard. 

The brand No. 2, which is sold without any mention of volume, is really a 27.35 
volume solution, viz.: Ninety per cent above the standard. 

None of the other brands come up to the standard, but on the contrary they run 
from 35 to 55 per cent below. 
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By CHAS. W. SMILEY, 
WASHINGTON, D. C. 


[Revised to August 1, 1893. Further corrections are solicited. ] 


United States. 


WASHINGTON, D. C.—American Society of Microscopists (migratory), W. 


H. Seaman, Secretary. 
Troy, N. Y. —Postal Microscopical Club, Dr. 8. G. Shanks, Secretary. 


California. 
SAN FRANCISCO, CAL.—San Francisco Microscopical Society, Geo. Otis 
Mitchell, Corresponding Secretary. 
Colorado. 
DENVER, CoLo.—Denver Microscopical Club. 
Connecticut. 
NEw BritTAIn, Conn.—New Britain Scientific Association, M. 8. Wiard, 


Secretary. 
NEw HAVEN, Conn.—New Haven Microscopical Club. 


District of Columbia. 
WASHINGTON, D. C.—Washington Microscopical Society, L. M. Mooers, 
Secretary. 
Illinois. 
CuIcAGo, ILL.—Ilinois State Microscopical Society—A section of the Chi- 
cago Academy of Sciences. Wm. Haskins, Secretary, 81 Clark street. 
Drxon, ILL.—Dixon Biological Society, Ira W. Lewis, Secretary, 
PEORIA, ILL.—Peoria Scientific Association. 
Iowa. 


CounciL BLuFFs, IowA.—Council Bluffs Microsvopial Society. 


Kansas. 


ATCHISON, KANS.—Sphinx Society, Prof. E. B. Knerr, Secretary. 
LEAVENWORTH, KANS.—Leavenworth Microscopical Society, W. D. Bid- 


well, Secretary. 
Kentucky. 
LOUISVILLE, Ky.—Louisville Microscopia] Club. 


Maine. 


AUBURN, ME.—Androscoggin Microscopial Society, C. E. Williams, M. 


D., Secretary. 
PORTLAND, ME.—Natural History Society, C. B. Fuller, Curator. 


Massachusetts. 


Boston, Mass.—Microscopial Section of the Boston Society of Natural 
History. 

TAUNTON, MaAss.—Taunton Microscopial Society, Dr. F. A. Hubbard- 
Secretary. ; 

WorcESTER, MaAss.—Natural History Society. 


Michigan. . 
YPSILANTI, MicH.—Michigan Teachers’ Society of Microscopists. 


| Minnesota. 
St. PAUL, Minn.—Northwestern Microscopial Society. 


Missouri. 
St. Louis, Mo.—St. Louis Club of Microscopists, S. E. Barber, Secretary. 


Nebraska. 


LINCOLN, NEBR.—Lincoln Microscopical Club, Roscoe Pound, Secretary. 
OMAHA, NEBR.—Omaha Microscopical Society, Dr. Wilkeson, Secretary. 


New Jersey. 


EAST ORANGE, N. J.—Essex County Microscopical Society. 

NEw BRUMSWICK, N. J.—New Jersey State Microscopical Society, F. C. 
Vandyke, Secretary. 

TRENTON, N. J.—Natural History Society. 


New York. 


BROOKLYN, N. Y.—Department of Microscopy, Brooklyn Institute, 200 
Washington street, F. H. Hooper, Secretary. 

. BuFFALO, N. Y.—Microscopical Club of the Buffalo Society of Natural 
History, S. Hobart Dorr, Secretary. 

BuFFALO, N. Y.—Naturalist’s Field Club, M. A. Fleming, Secretary. 

BuFFALO, N. Y.—Buffalo Microscopical Club, James W. Ward, Secretary. 

CANANDAIGUA, N. Y.—Canandaigua Microscopical Society. 

EvmirA, N. Y.—UpDeGraff Microscopial Section, Academy of Sciences. 

FREDONIA, N. Y. Fredonia Microscopical and Nautral Science Club, Nel- 
son G. Richmond, M. D., Secretary. 

JAMESTOWN, N. Y.—Jamestown Microscopical Society, S. W. Baker, 
Secretary. 

FLATBUSH, N. Y.—New York Microscopical Society, 64 Madison avenue, 
J. L. Zabriskie, Secretary. 

New YorkK.—American Microscopical Society. 

Nyack, N. Y.—Nyack Society ot Microscopists, Miss Edith Stillwell, Sec- 
retary. 

‘RocHESTER, N. Y.—Academy of Sciences, (in the Botanical Section there 
are frequently microscopical exhibits), Frank C. Baker, Secretary. 

Troy, N. Y.—Trovy Scientific Association. 


Syracuse, N. Y.—Microscopical Club of Central New York, W. H. Olm- 
stead, Secretary. 


Ohio. 


CLEVELAND, OHI0.—Cleveland Microscopical Society, R. Dayton: Secre- 
tary. 

CINCINNATI, OHIO.—Microscopical Section, Natural History Society. 

CoLumMBuUs, OHIO.—Tyndall Association, C. C. Howard, M. D., Secretary. 

CoLuMBUS, OHt0.—Ohio State Microscopical Society. 


mexican Socialy Micrascopits. ‘ , 


; 


OUTLINE MAP OF THE UNITED STATES SHOWING LOCATION OF THE 
MICROSCOPICAL SOCIETIES. 


Pennsylvania. 


PHILADELPHIA, PA.—Biological and Microscopical Section, Academy of 
Natural Sciences, H. Wingate, Secretary. 

ERIE, PA.—Erie Microscopical Society, Rev. Geo. Goetz, Secretary. 

WEst CHESTER, PA.—Microscopical Section of the Philosophical Society, 
F. McClurg, Secretary. 

Easton, PA.—Lehigh Valley Microscopical Society, Edgar M. Green, M. 


D., Secretary. 
PITTSBURG, PA.—Iron City Microscopical Society, Geo. H. Clapp, Secre- 


tary. 
Rhode Island. 

PROVIDENCE, R. I.—Providence Franklin Society, H. 8. Hathaway, Sec- 

retary. 
Tennessee. 
MEMPHIS, TENN.—Memphis Microscopical Society. 
Texas. 

AUsTIN, TEXAS.—Austin Microscopical Society, Dr. T. J. Bennett, Secre- 

tary. i 
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Subscribers will greatly facilitate our 
work in preparing this year’s Mailing 
Lists, and thus assure a more prompt 
delivery of the numbers by using this 
Blank AT ONCE. | 


Microscopical Pub. Co., 
Washington, D. C. 

Inclosed find $2.50 in payment of One 
Year’s Subscription (1895) for The American 
Monthly Microscopical Journal, and The Micro- 
scope. 
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